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AGRICULTURAL CHEMISTRY 


SOME CHEMICAL STUDIES OF THE 
NAVY BEAN (PHASEOLUS VULGARIS) 


Arnold C. Ott, Thesis (Ph.D. ) 
Michigan State, 1943 


Since the state of Michigan grows more navy 
beans than any other state in the Union, it was de- 
sired to know more of the chemical nature of this 
legume. 

The fact is known that older beans are much 
less permeable to water than newly grown beans. Con- 
sequently, the polyuronide, "true pentosan”" and pro- 
tein contents of four differently treated lots of 


‘seed. coats was studied. Lot I was left untreated, 


Lot II was treated with 1% acetic acid for 10 hours 
@ 60° C., pH 2.8; Lot III was treated with 0.8% so- 


dium hydroxide for 10 hours at 60° C., pH 11.5; 


while Lot IV was treated with 1% sodium bicarbonate 
solution for 10 hours @ 60° C. and nm 7.8. Ail -iote 
were washed seven times with distilled water and then 
air dried. 

The results obtained showed that the poly- 
uronide and the "true pentosan" content of the navy 
bean seed coats are about 19% and 21% respectively, 
of their dry weight. The protein is about 5% of the 


dry weight of the seed coats. 
Treatment of the coats with 0.8% sodium hy- 


droxide lowers the content of both polyuronide and 
"true pentosan", while 1% acetic acid and 1% sodium 
carbonate have little effect. is 

Protein of the seed coats is slightly lowered 
by sodium bicarbonate treatment and noticeably by 


treatment with sodium hydroxide. 
From the percent moisture in the seed coats, 


determined by oven-dry method, there is evidence for 
polyuronides and "true pentosans” being involved in 
water retention. 
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Studies on the whole bean showed the crude 
lipid and unsaponifiable matter to be about 2.65% 
and 0.15% respectively of the air dry beans. 

A modified method, based on the Liebermann- 
Burchard reaction has been presented for the determi- 
nation of crude sterols. The crude sterols of the 
navy bean unsaponifiable are about 59%. 

Forty kilograms of finely ground navy beans 
were exhaustively extracted with ethyl ether. The 
oil obtained was saponified as usual and a study of 
“the crude sterols made. Stigmasterol and #-sitoster- 
ol were isolated. The former makes up about 254 of 
the crude sterols while the latter exists to the ex- 
tent of about 5%. An unidentified sterol with a 
high negative rotation has been isolated. Also two 
different probable saturated hydrocarbons have been 
isolated from the navy bean oil. 

Separation studies were made on crude sterols 
separated from navy bean oil, namely, chromatographic, 
electrophoretic and triangular fractionation. Only 
the latter was successful. 

A vitamin-D activity of 700 U.S.P. units per 
gram of crude navy bean oil unsaponifiable matter 
was observed. 

The proteins of the ground whole navy beans 
have been effectively extracted with 0.5% sodium 
sulfite solution and precipitated satisfactorily 
with sulfur dioxide. The protein, so obtained, is 
adaptable to plastic formation as has been shown by 
a number of experiments. 
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THE ROLE OF pH IN DETERMINING THE 
TOXICITY OF AMMONIUM COMPOUNDS 


Walter A. Chipman, Jr., Thesis (Ph.D.) 
University of Missouri, 1934 


A review of the literature on the toxic ef- 
fects of ammonium compounds on various aquatic plants 
and animals shows that there is a great variety of 
factors influencing this toxicity. One of the most 
important of these is the pH of the medium. The 
present experiments were made in an attempt to cor- 
relate definitely the toxicity of ammonium salts to 
aquatic animals with pH and to offer an explanation 


for this relationship. 
Although the dissociation of ammonium salts 


in solution results chiefly in the liberation of anm- 
monium ions and the acid ions with which the ammonia 
is combined, there is also some hydrolytic dissocia- 
tion so that there are always present in a solution 
of an ammonium salt small amounts of the free acid 
and ammonium hydroxide, which further dissociates to 
form water and ammonia gas. The pharmacological ac- 
tion of most salts is due to the ions of the salts, 
but in the case of the ammonium salts the action is 
of two types. One can be ascribed to the ammonium 
ions, but the other results from the undissociated 
ammonia set free by hydrolytic dissociation. 

A number of experiments were carried on com- 
paring the relative toxicity of solutions of ammoni- 
um chloride, ammonium sulfate and ammonium carbonate 
to goldfish. The results of these experiments con- 
firmed the fact that the alkaline ammonium salts are 
much more toxic than the acid salts, since the 
strongest solution of NH),Cl prepared with tap water 
in which the goldfish survived 360 hours was 0.002 N, 
of (NHy)2S0, 0.0015 N and of (NHy)oCOz 0.0007 N. In 
experiments comparing the salts in distilled water 
solutions a 0.005 N (NH ,,) C02 solution killed 
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goldfish at’ 3.58 hours on an average, although 0.1 

N NH),Cl solution was not lethal within 12 hours. 

It was also found that the toxicity of NH),Cl 
solutions to goldfish was much greater when prepared 
with tap water than when prepared with distilled wa- 
ter, confirming earlier experiments. 

In a series of experiments it was observed 
that a 0.05 N NHyCl solution prepared with distilled 
water was not toxic to goldfish, but became toxic 
_ upon the addition of NaOH, NasCOz and NasHPO,, the 
increased toxicity being in proportion to the reducr 
tion of the free H-ions. The addition of NaHoPO), 
which rendered the solution more acid, did not in- 
crease the toxicity. 

The same relationship between the toxicity 
of ammonium chloride solutions and the presence of 
NaQH, NasCOz and NaoHPO, was found for the fresh- 
water amphipods, Gammarus fasciatus Say and Eucran- 
gonyx gracilis (Smith). Similarly the addition of 
NaOH, Nal Oz and NazPOy increased the toxicity of 
0.01 N NHyC1 solutions to Daphnia magna Straus. 

Experiments using fish, amphipods and 
cladocerans showed that the toxicity of NH,Cl solu- 
tions varied with the pH of the solution, the more 
alkaline solutions being the more toxic. Curves ob- 
tained by plotting the survival time against pH were 
typically hyperbolic in shape, and curves obtained 
by plotting percent dead against pH were sigmoid, 
Similar to toxicity curves obtained by plotting sur- 
vival time or percent dead against concentration of 
a poison. This variation in toxicity of ammonium 
chloride with pH was apparently directly associated 
with the dissociation of the salt, for all data seem 
to indicate that within reasonable limits the toxi- 
city is definitely a factor of pH, and therefore of 
the dissociation into free ammonia, regardless of 
the salt used to obtain the pH value. This state- 
ment is supported particularly by tests’ on 10,180 
cladocerans which data show that the toxicity of 
NH) C1 solutions at a given pH was the same whether 
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| the pH level and the. dissociation induced were the 
result of the addition of NaOH, NaoC0z or NazPO,. 
Chemical equations for the dissociation and 
adjustment of NH,Cl at different pH values present 
results which fit the biological data as found if 
the toxicity of NH,Cl solutions be ascribed to the 
| undissociated ammonia (NH,OH + NHz). 
i It seems reasonable to conclude on the basis 
of the experiments performed that the toxicity of 
) ammonium salts is directly related to the concentra- 
| tion of undissociated ammonia (NH),OH + NHz) in the 
solution. The role of pH in the toxicity of these 
salts is the regulation of this undissociated am- 
monia by the free H-ions present in the solution, 
regardless of the salts used in the adjustment of 
the pH. 
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A STUDY OF THE RELATIONSHIP BETWEEN THE pH 
VALUES OF THE CONTENTS OF THE INTESTINAL TRACT 
AND THE DEPOSITION OF CALCIUM IN THE BONES OF RATS 


Sylvia Cover, Thesis (Ph.D.) 
University of Missouri, 1933 











The purpose of this investigation was to fur- 
nish further evidence and, thereby, clarify conflict- 


ing reports as to whether or not the pH values of 
the intestinal contents control calcification and 
rachitic changes in the bones of rats. 

In Part I, entire litters were divided into 
two groups: (1) negative controls, which received 
the Sherman-Stiebeling diet alone; (2) positive con- 
trols, which received in addition viosterol or ir- 
radiation with untra violet light as a source of 
vitamin D. The following tests were made: (1) an- 
alyses of femurs for percentage ash and percentage 
calcium; (2) determinations of the pH values of the 
intestinal contents. The results from the bone 
analyses of 54 negative controls and 62 positive 
controls confirm the finding of Sherman and Stiebel- 
ing that there is a highly significant increase in 
calcification resulting from the addition of an ade- 
quate amount of vitamin D to the basal diet. The 
pH values of the contents of both upper and lower 
sections of the small intestine were slightly lower 
for the positive than for the negative controls. 
But, when this difference in the pH values is com- 
pared with the difference in calcification in the 
same animals, the latter difference is the more 
striking. : 

Rachitic changes, as evidenced by X-ray and 
histological examinations; were produced in the 
bones of rats on the Sherman-Stiebeling diet, al- 
though it contains a satisfactory ratio and level 
of calcium and phosphorus and is adequate for rats 
except for vitamin D. These changes did not occur 
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when vitamin D was added to the basal diet. It has 
been shown, therefore, that vitamin D is necessary 

to prevent rachitic changes in the bones of rats even 
when the diet is adequate in all other respects. 

In Part II, graded portions of sodium hydrox- 
ide or sodium carbonate were added to the basal diet. 
The following tests were made: (1) determinations 
of the pH values of the intestinal contents, 

(2) analyses of green femurs for percentage ash, 

(3) X-ray, and (4) histological examinations. At 

the 6 percent level of sodium carbonate, which made 
the diet equivalent to 1l21llm.1 excess 0.1 normal al- 
kali, the results were more striking than at the low- 
er levels of alkali. In this group the pH values of 
the contents of the upper part of the small intes- 
tine were definitely increased above the values for 
the negative controls and were accompanied by less 
evidence of rickets by X-ray and histological exam- 
inations, but by a slightly lower  diobsceti da ash in 
green femurs. 

In Part I, higher pH vetua were obtained for 
the negative controls than for the positive controls. 
Rachitic changes were produced in the negative con- 
trols but not in the positive controls. In Part Il, 
results were obtained, which were contradictory to 
those in Part I as to the relationship between the 
intestinal pH and rachitic changes. In Part II, 
intestinal pH of the group receiving 6 per cent so- 
dium carbonate was higher than that for the negative 
controls but the incidence of rickets was less, even 
though the appearance of the bones was not normal. 

It would seem, therefore, that there is no relation- 
ship between intestinal pH and rachitic changes in 
the bones of rats and that the antirachitic action 
of vitamin D cannot be explained on the basis of its 


effect in changing the intestinal pH. 
In Part I, significantly lower percentage 


ash and slightly higher pH values were obtained for 
negative than for positive controls. In Part ll, 
slightly lower percentage ash and definitely higher 
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pH values were obtained for the group receiving 6 
per cent sodium carbonate than for the negative con- 
trols. It appears, therefore, that there is no di- 
rect relationship between the pH values of the in- 
testinal contents and the percentage ash in green 
femurs. It would seem that vitamin D plays a role 
in calcification not explained by its effect in 
changing the pH values of the intestinal contents. 
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FACTORS INFLUENCING PHOSPHOLIPID METABOLISM 


Marjorie Janice Groothuis, Thesis (Ph.D.) 
University of Michigan, 1943 


The phospholipids are generally considered 
to be involved in the transportation of fat or fatty 
acids for metabolic purposes. Of all the organs of 
the body the liver is by far the most active with 
respect to fat metabolism, and the lipid content of 
the liver is profoundly influenced by such common 
dietary constituents as choline, cystine, methionine, 
and cholesterol. It may be expected, therefore, that 
if the phospholipids serve as a conveying mechanism 
for fatty acids, any compound which affects the liver 
lipid content should likewise affect the liver phos- 
pholipids. Such changes in the phospholipids might 
be of a qualitative or quantitative nature. 

In this investigation quantitative changes 
in the liver lipids and liver phospholipids in the 
rat (100-190 gm.) following the administration of 
the dietary factors cystine (250 mg.), choline chlo- 
ride (30 mg.), dl-methionine (250 mg.), and elaidin 
were studied. Qualitative changes in the phosphoric 
acid residue of the phospholipid molecule were stud- 
ied through the use of radioactive phosphorus. An 
attempt was made to "label" the fatty acid residues 
of the phospholipids through administration of the 
unnatural fatty acid elaidic acid. The presence of 
elaidic acid in the liver phospholipids can be de- 
tected through the determination of the iodine nun- 
ber of the saturated fatty acid fraction obtained 
from the phospholipids. 

Changes in the liver lipid content of the 
adult rat (250 gm.) resulting from the feeding of 
supplementary casein, cystine, and methionine were 
also studied. 


From the results of these experiments it can 
be concluded that: 
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1. Maintenance of the animals (100-190 gem. 
rats) on the stock high fat diets for 15 to 28 days 
results in an increased liver lipid content and a 


decreased liver phospholipid content. 
2. In the adult rat (250 gm.) the lipotropic 
action of a 20 per cent casein diet is due’ to the 


methionine content. 
3. If the liver lipid content is high (above 


15 per cent) and the liver phospholipid content is 
lower than normal (3.2 per cent of the moist fat free 
liver) the oral administration of choline chloride 
(30 mg.) or of methionine (250 mg.) will effect a de- 
crease in the liver lipids, within eight hours after 
administration, in 75 per cent of the animals receiv- 
ing the supplement. 

4. If the liver phospholipid content is low, 
the administration of choline chloride, methionine, 
and elaidin will effect an increase in the absolute 
amount of the phospholipids present in the liver. 

5. The administration of choline chloride, 
cystine, and methionine always causes an increase in 
the "turnover" of the phospholipid phosphorus within 
eight hours after the administration; elaidin leads 
to an increase in the "turnover" of the phospholipid 
phosphorus only in those instances in which its ad- 
ministration also effects an increase in the liver 
phospholipid content. 

6. It was found impossible to "label" the 
phospholipid fatty acids by including elaidin in the 
diet; no evidence of the presence of elaidic acid in 


the liver phospholipid fatty acids was obtained. These 


results differ from those obtained by Sinclair, and 
the disagreement is undoubtedly due to differences 

in the analytical procedure employed. Evidence ob- 
tained from the work with elaidin indicates that the 
relatively high iodine numbers obtained by Sinclair 
in his work were probably due to varying amounts of a 
colored contaminant which can be removed only with 
difficulty and which has a relatively high todine 
number. 
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NUTRITIONAL REQUIREMENTS OF RABBITS, 
GUINEA PIGS AND HAMSTERS 


John William Hamilton, Thesis (Ph.D. ) 
University of Missouri, 1943 


Rabbits and guinea pigs grow normally on 
simplified rations such as No. 5161, which has the 
following composition: dextrin 30, casein 20, cel- 
lulose 15, lard 11, salts 4, brewer's yeast 15 and 
corn starch 5. The diet is fortified with vita- 
mins A, D and E. The guinea pigs received vitamin OC 
in addition. This @Qiet is not adequate, however, 
for reproduction. Rabbits weaned 29 per cent of 
their young, and guinea pigs none. Every young 
guinea pig, and most of the young rabbits, had ex- 
tensive hemorrhages throughout the body. On the as- 
sumption that the high mortality was due to a vita- 
min K deficiency, 0.005 per cent of 2-methyl-l, 
4-naphthoquinone was included in the diet. After 
this change 61 per cent of the rabbits, and 85 per 
cent of the guinea pigs were weaned, and the inci- 
dence of hemorrhages was negligible. 

To produce severe symptoms of a vitamin K 
deficiency, the females should undergo a depletion 
period prior to the birth of their litters. Periods 
of 55 days for rabbits, and 45 days for guinea pigs 
are recommended. 

Blood samples, obtained by heart stab, from 
young K-deficient guinea pigs had prolonged clotting 
and prothrombin times. Duke's bleeding time was nor- 
mal. 

Soybean and wheat germ oils were used as 
sources of vitamins E and K. These oils supply ade- 
quate amounts of vitamin E, but neither is a relia- 
ble source of vitamin K. Rabbits receiving the soy- 
bean o11 ration weaned 30 per cent, and 83 per cent 
Of the dead were hemorrhagic. The weaning percentag- 
6s of rabbits and guinea pigs receiving the wheat 
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germ oil ration were 24 and 36 per cent respectively. 
Most of the dead animals were hemorrhagic. 

A phytol concentrate, prepared from alfalfa, 
was included in a rabbit diet at a level of 0.02 per 
cent. This increased the percentage weaned to 48 per 
cent, and markedly decreased the proportion of deaths 
from hemorrhage. A daily dose of 5 mg. of purified 
phytol was administered to guinea pigs as a substi- 
tute for vitamin K. This supplement increased the 
weaning percentage to 60, and reduced the incidence 
of hemorrhage from 100 to l2 per cent. 

Dried yeast contains all water-soluble vita- 
mins required by rabbits or guinea pigs for growth 
and reproduction and these vitamins can be extracted 
with hot water. Considerable quantities of extrane- 
ous material are precipitated by adding alcohol to a 
concentration of 50 per cent. Guinea pigs grow at a 
normal rate if two per cent of the 50 per cent alco- 
hol soluble material is included in their diets. Fe- 
males weaned 89 per cent of their young when the 
amount was raised to 4 per cent. An aqueous extract 


of liver is aiso an excellent source of the unrecog- 


nized vitamins required by these animals. 

Hamsters grow at a normal rate on a ration 
of casein 20, dextrose 65, lard 8, cellulose 3 and 
salts 4, supplemented with vitamins A, D, E, K, 
thiamine, riboflavin, pyridoxine and pantothemic 
acid. If nicotinic acid, choline and inositol are 
added, the ration described above is adequate for 
reproduction. If inositol is omitted the females 
bear shapeless, decomposed and bloody embryos. None 
was alive at birth. If nicotinic acid or choline, 
or both, are omitted the weaning prreenonre is re- 


duced. 
On a vitamin E-deficient ration the animals 


grow slowly and the deficiency becomes acute in 4 to 
16 weeks. The animals collapse suddenly and die in 

about an hour. One animal was given 5 mg. of alpha- 
tocopherol shortly after collapse and made a spectac- 


ular recovery. 
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Hamsters on a vitamin K-deficient diet con- 
tinue to grow for 4 to 6 weeks and then remain sta- 
tionary, or decline, in weight for 2 or 3 weeks. 
They then resume growth and attain normal mature 
weights. Examination disclosed hemorrhagic areas 
during the period of arrested growth. 

If vitamins E and K are omitted from the 
diet at the same time the hamsters grow slowly, col- 
lapse and die after 5 to 17 weeks on the. Fenton. 
These animals are severely hemorrhagic. 

Three generations of hamsters have been 
reared on simplified diets which contain no vita- 
mins except those now recognized as such. 
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VITAMIN DEFICIENCIES IN RATIONS 
OF NATURAL FEEDSTUFFS 


Hubert Heitman, Jr., Thesis (Ph.D. ) 
University of Missouri, 1943 


Approximately 40 per cent of the pigs born 
alive in the corn belt die before they are old 
enough to wean. This high mortality rate persists 
even when the rations of the mothers are adequate 
according to current feeding standards. Earlier 
studies at Missouri have shown, however, that these 
standards are faulty and a large part of the mortali- 
ties are due to nutritional deficiencies. It seems 
quite certain that the most important deficiency is 
in one or more unrecognized vitamins, and it was de- 
cided to study these deficiencies with the rat in 
pilot trials. 

A swine ration used extensively in studies 
of this problem was slightly modified by including 
casein to raise the protein content. The basal ra- 
tion used most frequently in our studies consists of 
ground yellow corn- 69.96, tankage- 10, casein- 7, 
linseed oil meal- 5, alfalfa meal- 5, vitamin A-D 
concentrate- 1, common salt- 0.87, ground limestone- 
0.60, steamed bonemeal- 0.50, MnSO,.4H50- 0.04 and 
Fes0) - O.03 per cent. 

Female rats received this ration from wean- 
ing, and even though they eventually attained nor- 
mal mature weights, their growth rates were about 80 
per cent of the normal. By use of paired feeding 
trials with weaning rats it was determined that some 
combination of thiamine, riboflavin, pyridoxine and 
pantothenic acid increased the growth rate to normal 
and was as effective as was a supplement of all four- 
teen known vitamins. No one of the four mentioned is 
effective alone in improving growth, and it has not 
been determined whether any of them can be omitted 
from the combination without impairing its effective- 
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The females were mated with normal males, 
and it was apparent that the ration supported normal 
reproduction through parturition. The young were 
normal in every respect at birth. However, only 
16.5 to 63.0 per cent were weaned at 28 days of age, 
and the weaning weights were subnormal. The only 
characteristic symptom was a lethargic condition 
preceding death. Moderately fatty livers (which 
were prevented by choline) were found at autopsy, 
and in a few exceptional cases hemorrhages were ob- 
served. No acetone bodies could be detected in the 
urine, and anemia was not observed. The whole blood 
clotting time and the prothrombin time appeared to 
be normal. 

Addition of choline to the basal ration in- 
creased the weaning percentage by &.7 to 36.7 per 
cent. Further addition of all other known vitamins 
was no more effective than was choline alone. 
Choline did not improve the rate of growth of the 
suckling young, but the addition of thiamine, ribo- 
flavin, pyridoxine and pantothenic acid, with or 
without choline, increased the rate of growth of the 
litters to normal. The addition of all other known 
vitamins had no further effect. 

Because addition of known vitamins to the 
basal failed to make the ration entirely adequate 
during the suckling stage, beef liver was used as a 
Supplement. Dried liver, or aqueous or alcoholic ex- 
tracts, increased the survival rate to normal and 
sustained normal growth. The accelerated growth 
rate is attributed to the four known vitamins men- 
tioned above, and the effect on litter survival is 
attributed to the presence of an unrecognized vita- 
min. The active factor is adsorbed on fuller's earth 
at &@ pH of 1. A folic acid concentrate proved to be 
an excellent source of the litter survival factor, 
and this observation suggests that folic acid is re- 
lated to, if not identical with, the unrecognized 
survival factor. 

These studies indicate that the rations com- 
monly supplied to swine do not contain an abundance 
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of certain B vitamins. These rations lack some com- 
bination of thiamine, riboflavin, pyridoxine and 
pantothenic acid. They are also deficient in some 
unrecognized vitamin of special importance during 
the suckling stage. Our observations indicate that 
the deficiency does not affect lactation itself, but 
rather the quality of the milk, as the rats die with 
stomachs filled with milk. Undoubtedly this unknown 
factor is present in a variety of feedstuffs, but it 
is not present in large quantities in those concen- 


trates commonly supplied to swine. 
It is believed that the differences in the 


natures of the deficiencies before and after wean- 


ing are related to symbiotic microbial synthesis in 
the alimentary canal. 
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| A STUDY OF SOME OF THE FACTORS INFLUENCING THE 
| LIVER GLYCOGEN CONTENT OF YOUNG WHITE RATS 





Yen-Hoong Loo, Thesis (Ph.D. ) 
University of Michigan, 1943 


The purpose of this investigation was a study 
of some of the factors influencing the fasting liver 
) glycogen value in the young white rat in order to 
determine whether a basal level could be established. 
An attempt was made to control the strain, sex, age, 
and environmental conditions of the animals and to 
employ standard experimental procedures. With these 
factors as carefully controlled as possible, a study 
was made of the influence of two important variables 
on the fasting liver glycogen, namely (1) the char- 
acter of the previous diet and (2) the duration of 
| the fasting period. 

: Following a general discussion of glycogen, 
the literature concerned with the factors influenc- 
2 ing the fasting liver glycogen content of the white 
| rat is reviewed. The wide range of values reported 
by different investigators and the variability in 
the conditions under which their experiments were 
performed are summarized. 

| The procedure of stunning and decapitation 
was preferred to anesthetization with amytal as a 

| method of sacrifice. No advantage was found in 
freezing the tissue immediately after the death of 
the animal and prior to the treatment with alkali. 

The results of experiments with three dif- 
| ferent stock diets and a series of seven synthetic 
diets, as well as data obtained from studies on the 
effect of 24, 48, and 72 hour fasting periods, are 
| analyzed statistically. 

Rats were fed isocaloric diets which varied 
in their content of protein and carbohydrate. At 
the end of a.24 hour fast, a significantly greater 
concentration of liver glycogen was found in the 
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rats previously fed a high protein diet than in 
those receiving a high carbohydrate ration. A fat- 
rich diet did not exert the same influence as a pro- 
tein-rich one. With a constant carbohydrate intake, 
animals fed a high protein, low fat diet had a high- 
er fasting liver glycogen level than those offered 
&@ low protein, high fat ration. Livers of rats con- 
suming the same amount of protein but varying quan- 
tities of fat and carbohydrate contained approximate- 
ly the same amount of glycogen after a 24 hour fast. 
~ There was no correlation between the per cent of 
liver glycogen and the following: (1) average daily 
gain in body weight, (2) loss in body weight during 
the fast, (3) weight of the liver. These results 
definitely indicate that in determining the liver 
glycogen concentration of rats during inanition the 
protein content of their previous diet is most sig- 
nificant. 

Under the conditions of these experiments, 
there was no significant difference between the 24 
and the 48 hour fasting liver glycogen levels, but 
the latter was more variable. Regardless of the 
character of the previous diet, the concentration 
of liver glycogen increased and was considerably 
greater at the end of a 72 hour fast than after ei- 
ther a 24 or 48 hour period. 

To establish a basal liver glycogen level it 
is recommended that a 24 hour fasting period be used 
and the following factors be considered and stand- 
ardized, as far as possible: (a) strain, sex, age, 
weight of animal, (b) environmental temperature dur- 
ing inanition, (c) excitation of the animal on 
handling, (3) diurnal variation, (3) food intake, 
(f) previous diet, (g) experimental technique. 
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ADDITIONAL OBSERVATIONS ON THE CHICK 
ANTIANEMIA FACTOR 


Boyd Lee O'Dell, Thesis (Ph.D.) 
University of Missouri, 1943 


While attempting to devise a simplified diet 
that is adequate for the chick, Hogan and Parrott ob- 
served that on certain rations the chicks developed 
an anemia. It was shown that the syndrome was due 
to a deficiency of an unrecognized vitamin which is 
abundant in aqueous extracts of liver. This factor 
was tentatively called vitamin B,. The purposes of 
the present investigation were (1) to develop a 
technique for the assay of vitamin B, and (2) to ob- 
tain additional information on its chemical proper- 
ties. 

During the course of this investigation over 
1500 chicks have been used to determine the most 
suitable diet for the production of anemia. The 
chicks that developed anemia were used in a curative 
type of assay to estimate the activity of various 
fractions which were prepared in an attempt to con- 
centrate the vitamin and to gain additional informa- 
tion concerning its properties. 

The diets were of the simplified type con- 
sisting of casein, corn starch, salts, lard, vita- 
mins, and various vitamin carriers including extracts 
of liver, rice bran, and egg yolk. As additional 
Synthetic vitamins became available, it was possible 
to replace the crude carriers by purified vitamins. 
The composition of one of the simplest and most sat- 
isfactory diets is as follows: 


Casein 25 Wheat germ oil 4.5 
Gelatin 10 Salts 4.0 
Dextrin BB Concentrate of 

Vitamins ADEK 0.5 
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Vitamins added per 100 grams of ration 
Thiamine O.4 mg. Choline chloride 200.0 


Riboflavin se Nicotinic acid 10.0 


Pyridoxine hy Bea Inositol 100.0... 
“Calc tum Biotin (Conc. ) 10.0 meg. 


pantothenate gS a 


If lard is substituted for wheat germ oil in this 
diet, the incidence of anemia is higher, but the 
high mortality among the anemic chicks makes such a 
change inadvisable. The addition of sulfagaunidine 

~ to the basal diet increases the incidence of anemia. 
Since this drug inhibits bacterial growth, it was 
concluded the chick normally obtains at least part 
of its requirement for the antianemia vitamin by bac- 
terial synthesis in the intestine. Chicks which re- 
ceive high levels of Be do not develop anemia as 
readily as those that receive smaller amounts. It 
is supposed that the additional pyridoxine aids in 
the bacterial synthesis of vitamin B,. It was also 
shown that the diet of the laying flock affects the 
incidence of anemia in the checks. For the success- 
ful production of anemia, the hens should be restrict- 
ed to dry feeds. The antianemia factor is abundant 
in green leaves, such as grass, and it is probable 
that it is stored in the egg and transmitted to the 


chick. 








Aqueous extracts of liver were used as the 
starting material for the fractionation studies in 
an attempt to concentrate the antianemia factor. Ad- 
sorption on fuller's earth from acid solution and 
subsequent elution with dilute ammonia affords the 
most satisfactory initial step in its concentration. 
Readsorption and elution are also helpful. However, 
there is considerable loss associated with the adsorp- 
tion procedure which can be explained at least par- 
tially by the lability of the factor in acid solu- 
tion. The vitamin is quite effectively precipitated 
by phosphotungstic acid, but other precipitants, such 
as lead, mercury, zinc, and silver offer little 
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promise because their use entails considerable loss. 
The vitamin is insoluble in most of the common or- 
ganic solvents, including butanol, pentanol, acetone, 
pyridine, ether and chloroform. It is slightly sol- 
uble in dioxane and quite readily soluble in glacial 
acetic acid, phenol and methanol. 

The properties of the vitamin indicate that 
it is very similar to, if not identical with, the 
factors which have been designated by various inves- 
tigators as the eluate factor, Factor U, and folic 
acid. 
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FACTORS INFLUENCING THE DEPOSITION 
OF "FAT" IN THE LIVER 


Eugene Roberts, Thesis (Ph.D. ) 
University of Michigan, 1943 


The experiments reported in this thesis were 
designed to deal with some problems relative to the 
deposition of "fat" in the liver. 

In view of the possibility that the lipo- 
genic action of cystine might be due to the libera- 
tion of hydrogen sulfide from it by the liver, the 
effect of sulfide on the liver lipid content of rats 
on a low protein-high fat diet was studied. The in- 
jection of subtoxic doses of sulfide had little ef- 
fect on the liver lipid content of young white rats 
on a diet which caused the production of fatty liv- 
ers. Since the suifide seemed to stimulate the 
growth of rats on diets containing suboptimal levels 
of casein, the possibility of the conversion of in- 
organic sulfide to cystine sulfur by the rat is sug- 
gested. 

Since little data on the subject were avail- 
able -at the time this work was initiated, the choline 
content of the livers of normal rats and rats with 
fatty livers was determined. The concentration of 
choline chloride in the livers of rats maintained 
on a stock (Rockland) diet remained constant. Ona 

low protein diet, supplementation with choline was 
ineffective in keeping the liver choline content at 
a normal level. f 

The creatine content of the gastrocnemius 
muscle of normal rats was compared with that of rats 
whose livers contained abnormal quantities of "fat" 
in order to determine whether the ability of the rat 
to synthesize a methylated compound other than 
choline would be impaired on diets which cause the 
production of fatty livers. The creatine content 
of the gastrocnemius muscle of rats with fatty livers 
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remained normal. It was conclided that the syn- 
thesis of creatine proceeds at a normal rate in these 
animals. 

In order to gain further information as to 
a possible mechanism for the removal of the methyl 
group from methionine which would be compatible 
with the data obtained from dietary and in vitro ex- 
periments, seven S-methyl compounds were tested with 
respect to their lipotropic activity. Dimethyl di- 
sulfide, S-methyl isothiourea sulfate, dimethyl sul- 
fide, and methyl xanthogenate exhibited some lipo- 
tropic action; while methionine sulfone, dimethyl 
sulfone, and trimethyl sulfonium chloride were inac- 
tive in this respect. From a chemical point of view, 
it appeared that those of the above compounds which 
exerted lipotropic actions could readily serve as 
potential sources of methyl mercaptan, while this 








was not the case with the other substances. A con- 


sideration of these data in conjunction with those 
obtained by other workers suggested the possibility 
that the lipotropic action of methionine may be due 
to the labilization of the whole methiol group and 
not to simple demethylation. 
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| A COMPARISON OF X-RAY INDUCED MUTATIONS AND | 

: | MUTATIONS OCCURRING SPONTANEOUSLY IN | 





RING CHROMOSOMES IN MAIZE 


Edward Allan Weaver, Thesis (Ph.D.) 
University of Missouri, 1942 


It is the purpose of this study to compare 
mutations in maize induced by X-ray with spontaneous 
“4 mutations which are phenotypically similar and which 
are located in the same chromosomal region. In 1932 
Stadler suggested that the action of X-radiation 
might be the production of extra-genic rather than 
intra-genic changes. Since that time his studies 
of the X-ray and spontaneous mutants occurring at 
specific loci in maize have emphasized the distinc- 
tion between the two groups of mutants (Stadler, 
1941). 

A portion of the chromosomal complement of 
maize which is normally located adjacent to the cen- 
tromere in the short arm of chromosome 5 has been 
analyzed for cell-viable mutants which presumably 
resulted from the mechanical breakage of a chromo- 
some (McClintock, 1941). These spontaneous mutants 
were produced in ring chromosomes, and the mutant 
effects were associated with changes in the chroma- 
tin constitution of the ring chromosomes. In some 
cases the changes were definitely identified as 
losses of chromatin material. 

In order to obtain X-ray induced mutations 
in the same chromosomal region for comparison with 
these spontaneous mutations, the following method 
was utilized. Irradiated pollen from a chromosomal- 
ly-normal plant was placed on the silks of a plant 
which carried one of the small deficiencies in each 
of its number 5 chromosomes and which carried also 
at least one ring chromosome which compensated for 
the homozygous deficiency in the rod chromosomes. 
The F, plants which resulted from this cross 
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contained, therefore, an irradiated rod chromosome 5, 
a deficient rod chromosome 5, and a compensating 
ring chromosome. In such a plant sporophyte sectors 
which are haploid for a portion of the irradiated 
chromosome 5 will be initiated by loss of the ring 
chromosome (McClintock, 1938). All cell-viable mu- 
tants with recognizable phenotypic effects which are 
induced within this haploid region of the chromosomal 
complement can be observed as sectors in these Fy 
plants. | 

Eleven variegated F, plants which showed 
sectors with some change in the chlorophyll condi- 
tion and growth rate of the tissue were obtained in 
an X-ray progeny of 1036 plants. Three of these 
variegated F, plants produced sectors which were 
similar in appearance to ring chromosome mutants re- 
ported by McClintock (1941). These three types were 
selected for study and comparison with the ring 
chromosome mutants. One, a white sector type, was 
not recovered in subsequent generations. 

The second mutant, bdx, produces a blotched 
chlorophyll pattern followed by drying of the tissue. 
The growth-rate of bdx tissue is nearly normal. This 
factor is transmitted through both the male and fe- 
male gametophytes without the presence of the normal 
Bdx locus, although the rate of transmission through 
the male gametophyte is reduced. An inviable kernel 
type in which the endosperm and embryo are discol- 
ored is associated with the factor. This mutant is 
indistinguishable in appearance, gametophytic trans- 
mission, in the abnormal kernel type produced, and 
in inviability in homozygous condition from a ring- 
chromosome mutation, blotch-dries, found by McClin- 
tock in the same chromosomal region. 

The third mutant, pbx, also produces a 
blotched chlorophyll pattern, but there is no tenden- 
cy for pbx tissue to dry. The rate of growth of 
this tissue yaries considerably but is always poor. 
This factor is transmitted through the male gameto- 
phyte only when accompanied by the normal Pbx locus. 
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Fransmission through the female gametophyte occurs 

| in the absence of the Pbx locus, but the rate is re- 

j duced. Evidence is presented to show that this 

factor produces a deleterious effect upon endosperm 

tissue when its normal Pbx locus is not present. The 

mutant pbx is indistinguishable in appearance and 

gametophytic transmission from a ring-chromosome mu- 

tation, poor-growth-blotch. 

| The two mutants, bdx and pbx, are not allelic 

as determined by the F, cross between the mutants. 

ie An intensive study was made of bdx and pbx 

- Chromosomes 5 in the pachytene stage in an effort to 
detect any consistant abnormality in these chromo- 
somes. No deficiencies or other changes could be 


observed. 
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CHEMICAL ENGINEERING 





THE PREPARATION, PROPERTIES, AND OILINESS OF 
SEVERAL DISPERSIONS OF METALLIC SOAPS IN 
LUBRICATING OIL AND A COMPARISON OF THESE 

DISPERSIONS WITH OLEIC ACID DISPERSED IN O[L 


John Michael Hannegan, Thesis (Ph.D. ) 
University of Missouri, 1935 


The oleates of Cd, Cu, Pb, Mg, Ni and Zn 
have been prepared, purified and their properties 
determined. In the course of the preparation of 
these metallic soaps, five methods of synthesis were 
investigated, of which three were considered to be 
applicable to certain of these soaps. These were 
(1) metathesis from the metallic salt and the sodium 
soap in aqueous solution, (2) the reaction of the 
metallic oxide and the free fatty acid in alcoholic 
solution, and (3) the electrolysis between elec- 
trodes of the metal desired in the soap of a solu- 
tion of the fatty acid in 95% alcohol. The third 
method, which was developed during this investiga- 
tion, is thought to be particularly applicable to 
the preparation of aluminum soaps. A method of 
purification of the soaps was found which obviated 
many of the difficulties in the preparation of metal- 
lic soaps. 

A number of anhydrous dispersions of these 
metallic soaps in mineral oil were prepared. The 
density, viscosity, surface tension, the interfacial 
tension between the dispersions and mercury, and the 
coefficient of friction were determined for each dis- 
persion. In general the presence of the metallic 
soaps increases the viscosity, decreases the inter- 
facial tension, increases the "oiliness" and decreas- 
es the coefficient of friction of the oil, but has 
little or no effect on the density or surface tension. 

The data indicate that the decrease in coef- 
ficient of friction is far in excess of the amount 
which could be predicted on the basis of changes in 
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the viscosity and is thus attributed in part to ad- 


sorption of the metallic soaps on the surfaces lu- 
bricated. A subsequent investigation has confirmed 


this conclusion. 
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BASIC CHROMIC NITRATES 


Dorothy G. Engle, Thesis (Ph.D.) 
University of Michigan, 1940 





THE PROBLEM 

A brief survey of some of the unusual prop- 
erties of chromic salts encountered by previous work- 
ers is given to show the need of further study of 
these salts. Immediate interest lay in the fact 
that difficulties are sometimes encountered in the 
precipitation of silver chloride and mercurous chlo- 
ride in Group 1, if chromium salts are present. The 
purpose was to help explain this curious behavior of 
chromium salts. 

The silver and mercurous chlorides may be 
peptized into a milky suspension which cannot be co- 
agulated with nitric acid and shaking, as they usu- 
ally can be. The chromic chlorides and the chromic 
sulfates at hand did not show this peptizing action. 
Certain samples of chromic nitrate did exhibit it, 
while some samples from other supply houses, or even 
other lots from the same house with the same label 
but different lot numbers, did not. 

Comparison of the physical and chemical 
properties of the chromic nitrates which do peptize 
silver chloride and those which do not led to the 
conclusion that it is the basic chromic nitrates 
that do the peptizing, hence this investigation is 
a study of basic chromic nitrates. 





CONTENTS 
A survey is given of the work previously 
done in the field of basic chromic salts. 
The peptizing action, of commercial and 
synthetic basic chromic nitrates of different types, 
was studied under different conditions and from dif- 


ferent standpoints. Previously three types of 
chromium had been distinguished in basic chromium 
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salts. These were studied, and a modified method of 
analysis was set up. Then the peptizing action was 
correlated with the composition, by types. -Chromi- 
um A, "obviously basic", is precipitate by cesium 
sulfate as*>the alum in the presence of dilute sul- 
furic acid. This is, or by acid is easily converted 
into, the hexaquo chromium ion. 


Chromium B, "non-colloidal" or "semi-colloidal" does 
not precipitate with cesium sulfate, nor does it pre- 
cipitate with dilute sulfuric acid in the presence 
of alcohol. This is the "latent basic” type. 


Chromium C, "colloidal" of the "latent basic" type 
does not precipitate with cesium sulfate, but does 
precipitate with dilute sulfuric acid in the presence 


of alcohol. 


The extent of polymerization in basic chromic 
nitrates was investigated by means of freezing point, 
conductivity, absorption spectrum and dialysis stud- 
ies. Also, by studying the time necessary for 


polymerization to proceed far enough so that the ma- 


terial had peptizing action. 
Other studies made included an investigation 


of the jellying properties of the more basic ni- 
trates, and how these are affected by dilution, tem- 
perature, acidity and evaporation of the salt from 
solution to dryness; pH measurements were made to 
determine the changes as synthetic basic nitrate 
solutions aged; and studies were made to see how va- 
rious electrolytes coagulated the basic nitrate so- 


lutions. 





CONCLUSIONS 
There are three types of chromium in basic 
chromic nitrate solutions: Chromium A, the "obvi- 
ously basic” precipitated by cesium sulfate; Chromi- 
um B, the “semi-colloidal, latent basic", not pre- 
cipitated by cesium sulfate nor by dilute sulfuric 
acid and alcohol; and Chromium C, the "colloidal, 


latent basic", not precipitated by cesium sulfate, 
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but is precipitated by dilute sulfuric acid and al- 
cohol. 

Chromium A does not peptize silver chloride. 

Chromium B and C do peptize silver chloride, 
with C more than B. 

Chromium A is usually a monomeric ion, but 
may be dimeric or even the hydroxide. 

| Chromium B ranges from a simple basic ion, 

indistinguishable by formula from Chromium A, to a 

dimer which may exist as a slightly dissociated ni- 
trate. 

Chromium C appears to consist of aggregates 
of high molecular weight which may be present either 
in the ionic form or.as more nearly neutral molecules 
with considerable nitrate radical attached. 

Chromium A, if basic, changes on standing 
into Chromium B and C, the more rapidly the more 
basic it is. Increase in temperature also hastens 
the change. 

Absorption spectrum studies confirm the 
opinion that in the basic salts the hydroxyl groups. 
become part of the coordinated complex positive ion. 

Additional questions and lines of investiga- 
tion are pointed out. 
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DIFFUSE SCATTERING OF X-RAYS 
BY SINGLE CRYSTALS 


Robert Quinly Gregg, Thesis (Ph.D. ) 
University of Missouri, 1943 


Certain of the recently recognized new as- 
pects concerning the diffuse scattering of x-rays by 
crystals has been illustrated qualitatively by means 
of six patterns of rocksalt. Four of these are es- 
sentially Laue patterns which were prepared for con- 
parison with two patterns prepared by substituting 
monochromatic Mo Ka and Ag Ka x-radiation for the | 
polychromatic radiation customarily used. It is be- 
lieved that these pictures constitute what is per- 
haps the most elegant of the many illustrations of 
diffuse scattering which have heretofore been pub- 
lished. 

The main effort was devoted to obtaining 
quantitative measurements of the characteristics of 
diffuse scattering by single crystals of rocksalt 
and aluminum. These measurements were made from 
films prepared at room temperature using two cylin- 
drical camera of 8.75 cm. and 9.15 cm. radius re- 
spectively. The ex-radiation used for these experi- 
ments was reflected from a single, flat crystal of 
rocksalt and the beam was essentially monochromatic, 
very narrow, and almost parallel. The samples then- 
selves were arranged so that a transmission method 
could be used, since under these conditions the ef- 
fect of the surface layers must be very small in com- 
parison to the effects from the protected interior 
portions. Moreover, by choosing the sample as a 
flat plate, it was possible to correct the observa- 
tions by means of a straight-forward method so as to 
take into account the effect of absorption, within 
the sample, of the scattered radiation. Quantitative 
study was limited entirely to the diffuse spots upon 
the equatorial line of each film. The results were 
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thus free from difficulties arising from the projec- 
tion of spots upon flat films and from unequal san- 
ple-to-film distances. The circular camera made pos- 
sible investigations up to a scattering angle of 
about seventy degrees while the rather large radius 
facilitated quite accurate determinations of the an- 
gular positions of the various diffuse spots. 

For rocksalt, three radiations, Mo Ka, Ag K&@, 
and Ag Ka, have been used to prepare six patterns us- 
ing three orientations of the sample. For each radia- 
tion, the several patterns have been given appropriate 
inter-comparisons of intensities. These fully cor- 
rected curves constitute the most complete descrip- 
tion of results. Although it was not specifically 
intended that the patterns for different wave-lengths 
should also be inter-comparable, it is nevertheless 
believed that this is actually the case. These pat- 
terns show prominent peaks superimposed upon a gener- 
al level of weak radiation. From these films the 
scattering angles for nineteen true diffuse spots 
have been determined. An estimate of the angular 
half-widths of these peaks at half-maximum intensity 
has been arrived at on the basis of a reasonable al- 
location of the general-level intensity. 

For a single crystal of aluminum, two radia- 
tions, Ag Ka and Mo Ka, have been used to prepare 
seven patterns using four crystal orientations. Six 
of these exhibited prominent maxima from which the 
positions of fourteen diffuse spots have been deter- 
mined. The seventh film did not show any very marked 
peaks but did show a general-level of scattering sim- 
ilar to that on the other two pictures with the same 
radiation. For each radiation, an inter-comparison 
Of intensities was made but in this case the inter- 
comparison of the curves for different wave-lengths 
was not possible. | 

All of these various patterns have shown two 
rather striking features. The first of these was 
the existence of very sharp maxima in the scattering 
at certain angles. The second feature was that there 
appeared to be 4 general level of scattering whose 
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magnitude varied only very little with scattering 
angle and with changing orientation of the crystal. 
A small but unknown portion of this latter part was 
unquestionably Compton incoherent scattering al- 
though it seemed very likely that the major portion 
was scattering of the diffuse type. 
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THE ACTION OF 1:8 NAPHTHALYL DICHLORIDE IN THE 
FRIEDEL-CRAFTS REACTION AND THE STRUCTURE 
PROOF OF THE DERIVATIVES OF 8-BENZOYL- 
1-NAPHTHOIC ACID 


John Edwin Kircher, Thesis (Ph.D.) 
University of Missouri, 1943 


STATEMENT OF THE PROBLEM 


It has been known for some time that 1,8 
naphthalic anhydride formed a dichloride upon treat- 
ment with phosphorous oxychloride and phosphorous 
pentachloride. The structure of this chloride was 
assumed to be that of the symmetrical 1,8 naphthalyl 
dichloride. However an unsymmetrical dichloride, 
analagous to the unsymmetrical dichloride of phthal- 
ic acid, would seem possible. In an attempt to get 
reactions of this compound if it should be present, 
the dichloride was treated with benzene and aluminum 
chloride. Diphenyl naphthalide and 8-benzoyl-1l- 
naphthoic acid were obtained, indicating the presence 
of both forms of the dichloride. 

The 8-benzoyl-l-naphthoic acid with certain 
of its derivatives are described in the literature, 
with two different melting points being listed for 
the acid. 

Further work in the present investigation 
included the use of the acid chloride of 8-benzoyl- 
l-naphthoic acid in the Friedel-Crafts reaction, 
and a study of the various derivatives of this acid 
chloride in order to determine whether these com- 
pounds possessed the closed ring structure (analogous 
to the naphthalides) or the open structure (analogous 
to the naphthalic acid). The question of multiple 
melting points for the 8-benzoyl-l-naphthoic acid 
was also investigated. 
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METHODS USED 


The 1,8-naphthalyl dichloride was prepared 
according to methods described in the literature and 
was allowed to undergo the Friedel-Crafts reaction 
with benzene and toluene. The reactions were run 
using excess benzene and toluene as the solvents. 

The products obtained from these reactions were 
analyzed for carbonyl groups and active hydrogen 
with the "Grignard Machine" and their identity con- 
Clusively proved by means of mixed melting points 
with known compounds. 

Treatment of the 8- cae’ 5 -l-naphthoic acid 
with thionyl chloride and subsequent crystallization 
of the product from a benzene-petroleum ether solu- 
tion produced the acid chloride. The acid chloride 
was treated with absolute ethanol and the mixture 
of isomers obtained were separated chromatographical- 
ly. The crude acid chloride, without having been 
crystallized from benzene-petroleum ether solution, 
produced the same isomers as mentioned above but in 
inverse ratio when treated with alcohol and chromato- 
graphed on alumina. These isomers were found to be 
3-phenyl-3-ethoxy naphthalide and 8-benzoyl-l-ethyl 
naphthoate. The latter of these compounds was syn- 
thesized by the action of ethyl iodide on the silver 
salt of the benzoyl naphthoic acid. The properties 
of this ester were compared to those of the ester re- 
ported in the literature to be formed by the action 
of ethyl alcohol on the 8-benzoyl-l-naphthoyl chlo- 
ride. 














The compound obtained by treating the acid 
chloride of 8-benzoyl-l-naphthoic acid with ethyl 
alcohol was reported to be an ester but was shown to 
be 3-phenyl-3-ethoxy-naphthalide by comparison of 
its absorption spectrum with that of known compounds. 
In addition the alkaline hydrolysis rate and mixed 
melting points of the ester reported in the litera- 
ture and the ester prepared from the silver salt of 
the acid proved the two compounds to be different. 
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The absorption spectra were also used to in- 
dicate the structures of 8-benzoyl-l-naphthoic acid 
and its acid chloride. | 

8-Benzoyl-l-naphthoyl chloride, prepared as 
previously mentioned, when dissolved in benzene un- 
derwent the Friedel-Crafts reaction to give 3,5- 
diphenyl naphthalide. The structure was proven by 
a mixed melting point with a known sample of this 
naphthalide. 


FINDINGS 


1,8-Naphthalyl dichloride when treated with 
excess benzene in the presence of aluminum chloride 
gave 3,3-diphenyl naphthalide in 25% yield and con- 
siderable quantities of 8-benzoyl-l-naphthoic acid. 
When toluene was used in the same reaction 3,3-di- 
tolyl naphthalide was formed in 75% yield, and in 


addition a small amount of 8-toluoyl-1l-naphthoic 


acid was obtained. These reactions indicated that 
1,8-naphthalyl dichloride was capable of existing 
in the unsymmetrical form analogous to phthalyl di- 
chloride. 

The Friedel-Crafts reaction with 8-benzoyl- 
l-naphthoyl chloride and benzene produced 3,3-di- 
phenylnaphthalide, and the chloride reacted with 
ethanol to give naphthalide. This evidence along 
with that of the absorption spectrum of the chloride 
was taken as evidence that the acid chloride existed 
as 3-phenyl-3-chloronaphthalide. 

It was found that the action of alcohol on 
the 8-benzoyl-l-naphthoyl chloride which had been 
crystallized from benzene-petroleum ether solution 
produced 3-phenyl-3-ethoxy-naphthalide and 8-benzoyl- 
l-ethyl-naphthoate in a per cent ratio of 85/15. 
When the chloride was not crystallized from the 
benzene-petroleum ether solution the preceding re- 
action gave the same products but in a per cent ra- 
tio of 15/85 of naphthalide to ester. From the ab- 
sorption spectrum and chemical evidence, it was con- 
cluded that the 8-benzoyl-l-naphthoic acid existed 
as 3-phenyl-3-oxynaphthalide. It was also shown by 
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the absorption spectrum of the acid that the multi- 
ple melting points of 8-benzoyl-l-naphthoic acid 
could not be caused by isomeric forms of the con- 


pound. 
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THE BECKMANN REARRANGEMENT OF 
~ CYCLOHEXANONE OXIMES 


Arthur Douglas McLaren, Thesis (Ph.D.) 
University of Missouri, 1943 


The oximes required for the Beckmann rear- 
rangement study have been prepared via the following 


series of reactions. ‘ 


H 
Phenols (acyl or allyl) -3 Alkyl phenols aa 
1 


‘HoCr50 
alkyl cyclohexanols 2K. 72 








¢ alkyl cyclohexanones 





(NHp 0H) 550, alkyl cyclohexanone oximes. 


The catalytic reduction of alkyl phenols at 
120-140° with Raney nickel under a hydrogen pressure 
of 120 to 180 atmospheres constitutes a convenient 
method for the preparation of alkyl cyclohexanols 
if the required alkyl phenols are available. Sub- 
stituents have little influence on the ease of re- 
ductions unless two ethyl or n-propyl groups are in 
the ortho position. In the latter cases, cyclohex- 
anols are produced only in the presence of alkali. 
The addition of 1% of 40% aqueous sodium hydroxide 
has @ promoting effect, as evidenced by a lower in- 
itial temperature required, for saturation of the 
benzenoid nucleus in most cases. This promoting ef- 
fect is lost when the phenol is methylated. 

Alkyl cyclohexanols may also be obtained by 
reduction of allyl or propenyl phenols, which may be 
prepared through the Claisen aryl allyl ether rear- 
rangement. The reduction, which takes place in two 
stages, may be stopped after saturation of the side 
chain at 50°. Saturation of the side chain and re- 
duction of the ring are both promoted by alkali. 

Ortho and para acylphenols, available 
through the Fries rearrangement, can be reduced to 
alkylphenols at 110° or to alkylcyclohexanols at 
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180°. In the presence of alkali, alkylphenols and 
(1-hydroxyalkyl-) cyclohexanols are produced at 45- 
55°. At temperatures above 110° alkylcyclohexanols 
and (l-hydroxy alkyl-) cyclohexanols are obtained. 

The hydrogenation of alkylphenols with 
Raney nickel, with or without alkali, leads to the 
formation of predominately one of the possible cis- 
trans isomers. 

The cyclohexanols may be oxidized with acid 
dichromate to give cyclohexanones in 85-90% when the 
reactioW& is carried out at 5°. 

The cyclohexanones can then be converted to 
oximes in 65-75% yields with 1.5 molar quantities 
of hydroxy-lamine sulfate in aqueous alcohol. 

The Beckmann rearrangement of di- and tri- 
alkylcyclohexanone oximes having one alkyl group in 
the 2 position leads to the formation of but one 
lactam. The nitrogen atom enters the ring between 
the 1 and 2 carbon atoms. (Shown with a 2-alkyl 
group only.) 

















| | | 
-C-C-C = NOH | «C0 -C -C = 0 
85% z 
| HO) N-H 
' 110-170° a 
-C-C-C-R C-C- wil 


The cto tures of the lactams (where R = CHz) 
were proved by hydrolysis with the formation of 6- 
amino-heptanois acids having the common configura- 
tion CH CH (NH, )-R'. Application of the todoform re- 
action to wane acids (where R = CH ) resulted in 
the formation of iodoform. Amino acids having ter- 
minal amino groups do not undergo the iodoform reac- 
tion. 

A list of the new compounds follows. 


Cyclohexanols 
3-Ethyl, 2,3,5-Trimethyl, 4- -Methy1-2- -ter.butyl, 2-(1- 
edsene \ctrecn and 4-(1-Hydroxy)-ethyl. 
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Cyclohexanones 
2,3,5-Trimethyl and 2-ter.Butyl-4-methyl. 





Cyclohexanoneoximes 
3,4-Dimethyl, 2,4,6-Trimethyl, 2,3,5-Trimethyl, and 
2-ter.Butyl-4-methyl. 





Hexamethyleneimines 

2-Oxo-4,6-dimethyl, 2-Oxo-5,7-dimethyl, 2-Oxo-4,7- 
dimethyl, 2-Oxo-4,6,7-trimethyl, 2-0x0-3,5,7-tri- 
methyl, and 2-Oxo-5-methyl-7-ter. butyl. 








Acids and the Corresponding Acid Hydrochlorides 
6-Aminoheptanoic, 6-Amino-4-methylhexanoic, 6-Amino- 
3,5-dimethylhexanoic, 6-Amino-4-methylheptanoic, 6- 
Amino-3-methylheptanoic, 6-Amino-3,5-dimethylheptan- 
oic, 6-Amino-2,4-dimethylheptanoic, and 6-Amino-4- 
methyl-/,/-dimethyloctanoic. 

















Publication No. 587 
Microfilm copy of complete manuscript 95 pages 
at 11/4 cents, total cost $1.19, paper 


enlargements 6" x 8", at 10¢ per page. Available 
from University Microfilms, Ann Arbor, Mich. 


Library of Congress Card Number A44-673 











THE PREPARATION OF ALKAMINE ESTERS OF 
ORTHO-ALKOXY BENZOATES 


Lawrence John Schroeder, Thesis (Ph.D.) 
St. Louis University, 1942 


The extensive use of cyclic oxy derivatives 
as local anesthetics prompted investigation into 
the possibilities of salicylic acid derivatives in 
this field. While numerous alkoxy-type anesthetics 
have been synthesized and studied pharmacologically, 
previous researches have been confined almost ex- 
Clusively to the para-alkoxy benzoate types. A 
study was made relative to the ortho-alkoxy benzoates, 
substituents being introduced into the salicylic 
acid nucieus by the formation of appropriate phe-- 
nolic-alkyl ethers, together with the introduction 
of various alkamines into the esterified portion of 
the acid. 

studies were made on the preparation of the 
methyl o-alkoxy benzoates by direct alkylation with 
the corresponding alkyl sulfate, as well as the for- 
mation of the ethers by a modification of Willianm- 
son's synthesis. The second intermediary step in- 
vestigated involved the definition of the optimum 
hydrolytic conditions necessary for the conversion 
of the methyl o-alkoxy benzoates to the correspond- 
ing acids. These acids were further converted to 
the o-alkoxy benzoyl chlorides by appropriate 
chlorinating agents. 

The preparation of the alkamine esters of 
the o-alkoxy benzoic acids was next studied, rela- 
tive to their synthesis by direct coupling reactions 
between the halo-alkyl o-alkoxy benzoate and seconda- 
ry amines and by esterification of the o-alkoxy acid 
through the reaction of the alkamine and the o-alkoxy 
benzoyl chloride. Thirty reactions in this series 
were studied, resulting in the isolation of twenty- 
seven compounds. This series included various 
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alkamine esters of o-methoxy, o-ethoxy, o-propoxy 
and o-butoxy benzoic acid. The derivatives were 
isolated as the hydrochloride salts. One of.these 
compounds, beta-diethylamino ethyl o-ethoxy benzoate 
hydrochloride, has been reported previously in the 
literature. 

It was found that the lower homologues in 
any series of alkamine esters are the least soluble 
in non-polar solvents. It was also noted that there 
is a decrease in melting point with a lengthening of 
the alkoxy chain. Qualitatively, only slight evi- 
dence of local anesthesia was observed when these 
derivatives came in contact with mucous membranes. 
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THE PREPARATION OF SOME QUATERNARY 
AMMONIUM COMPOUNDS 





Earl Adam Weilmuenster, Thesis (Ph.D. ) 
St. Louis University, 1942 
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In 1935 Domagh discovered that certain 
quaternary ammonium chlorides possess marked bac- 
tericidal activity. Alkyl (Cg-C,g) dimethyl benzyl 

" ammonium chlorides are typical examples. The pur- 
pose of this work was to synthesize such compounds 
as above, but possessing the furfuryl nucleus in 
place of the benzyl radical. N,N-dimethyl furfuryl 
amine and N,N-diethyl furfuryl amine were prepared 
from furfural and dimethyl amine and diethyl amine 
by the Leuckart synthesis. The course of reaction 
may be illustrated as follows: 


C yHz OCHO + 2(R)oNCHO = C yHz0CHaN(R)o + (R) NH + COs 


The corresponding picrates of these two 
amines were prepared as suitable derivatives. 

A series of dimethyl alkyl furfuryl ammonium 
iodides were synthesized by the coupling of N,N-di- 
methyl furfuryl amine with alkyl todides. In an 
analogous manner a series of diethyl alkyl furfuryl 
ammonium iodides and bromides were also synthesized. 
The course of the reaction may be illustrated as 


follows: 
CyHs0CHSN(R' )o + R"X = C yHs OCHsNR4R"X 











: The -R' groups were either both -CHz or 
-CoH,, while the -R" group varies from -CHz to 


-C : 
wr! Some corresponding picrates of the above 
halide salts were also synthesized. 

The halides were analyzed by the Vohlard 
method; the nitrogen analyses were made by the 
Kjeldahl method, except the picrates, whose nitro- 
gens were determined by the micro Dumas method 
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Some preliminary bactericidal activity and 
toxicity studies were carried out. These results 
show that the N,N-dimethyl N-dodecyl furfuryl am- 
monium iodide has the best bactericidal activity 
and seems to possess little toxicity. 

These quaternary ammonium iodides may be use- 
ful as disinfectants or wetting agents. 
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THE OPERATION AND APPLICATION OF THE 
TISELIUS ELECTROPHORESIS APPARATUS 
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Chester R. Hardt, Thesis (Ph.D. ) 
Michigan State College, 1943 


The objectives of this thesis are twofold. 
First, it is written in such a manner that it can 
serve as a practical working guide for inexperienced 
workers in the field of electrophoresis. Second, an 
attempt is made to show the wide and varied applica- 
tion of electrophoresis studies. 

The following subjects have been considered 
both by illustrations and discussions; 

1. Historical 


ec. Apparatus 
3. Optical systems for following and record- 


ing electrophoretic separations. 
4. Methods for determining total protein con- 
centration. 
Buffers, buffer effects and the prepara- 
tion of buffers. 
. Conductance measurements. 
Treatment of electrodes and assembling 
and filling cells and electrode vessels. 


5 
6 
T 
8. Boundary compensation. 
9 
O 
1 














Heating effects and convection currents. 
. Photographing the boundaries. 
Calculation of mobilities and relative 
5 concentrations. 
| 12. Boundary anomalies. 
i 14. Steps to follow in a complete electro- 
phoretic analysis. 
14. Application. 


The section devoted to apparatus is freely 
illustrated with scaled drawings and photographs of 


the various elements. 
The various optical systems that have been 


used to follow electrophoretic migration are illus- 
trated and discussed. : 
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PHYSICAL CHEMISTRY 47 
The part dealing with the determination of 

: total protein concentration includes a consideration 
: of the following methods; refractometric, semi-micro 
Kjeldahl, heat coagulation and colorimetric. 

k The section on buffers includes a discussion 
| of ionic strength and sample calculations are given 

‘ illustrating the preparation of buffers of known pH 

is and ionic strength. The preparation of the more con- 
; mon buffers used in electrophoresis work is facili- 
tated by a table listing the composition of various 

j buffers. 

‘ The more common methods used to chloridize 
electrodes are outlined. 

i The theoretical aspects of boundary compensa- 
: tion and heating effects are illustrated and dis- 

i cussed. 

‘ Detailed illustrated descriptions are pre- 

F sented covering the mechanical manipulations in- 

: volved in photographing the base lines, initial 

1 boundaries and in scanning the boundaries. 

L Specific examples are given to illustrate 

: the method of calculating mobilities and relative 

i concentrations. 

The more common boundary anomalies are dis- 

" cussed in a separate section. These include dis- 

; crepancies between ascending and descending pat- 

, terns, the beta boundary disturbance and other more 

; common anomalies. 

3 Finally step by step directions are given 

F for making a complete electrophoretic analysis with 

i the Tiselius apparatus. 

j The discussion on application is a compila- 

3 tion of previously reported work supplemented by work 
j of the author. The topics in part include the fol- 

" lowing: (1) Studies on normal and pathological hu- 

i man and animal blood serum and plasma, (2) immunolog- 
5 ical studies, (3) protein fractionation, (4) heat de- 
b naturation studies on proteins and (5) enzyme and 

j hormone studies. oe 
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COLLECTIVE BARGAINING UNDER THE NEW DEAL, 
1933-1941 
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Alphonse H. Clemens, Thesis (Ph.D. ) 
St. Louis University, 1941 


Prior to the National Industrial Recovery 
Act, the legal status of collective bargaining was 
uncertain and indeterminable. A corollary of union- 
~ ism, it was early held an inalienable right by those 
workers banded together in labor organizations for | 
the protection and acknowledgment of their natural 
rights. However, this- right was not given its ; 
proper recognition in the labor legislation and the ‘ 
decisions of courts. The preponderance of court de- 
cisions and interpretations seem to be such as to 
restrain if not directly militate against the prac- 
tice of collective bargaining. The common law, 
which until recently, was the chief source of legal 
argument and decision in this matter was rather con- 
servative or repressive in deciding labor cases. 
The doctrines of criminal conspiracy and restraint 
of trade, basic in American common law and English 
statutory and common law, were repeatedly invoked 
to check the powers of labor organization and union- 
ism. Even the Sherman and Clayton Acts, which or- } 
ganized labor hailed as its Magna Charta, were so 
interpreted by the courts as to conform to the spirit 
of the common law interpretation. The right to or- 
ganization and collective bargaining was little en- 
hanced by these enactments. 

With the hope of guaranteeing labor's right 
to bargain collectively and insure a greater indus- 
trial peace. Clause 7(a) was inserted in the Na- 
tional Industrial Recovery Act. The administration 
of this law introduced a new era in labor relations 
as well as modified the legal and economic status 
of employer and employee. The unconstitutionality 
of the N.I.R.A. led those sympathetic to labor to I 
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seek to preserve the gains of Clause 7(a) by the 
enactment of another law known as the National La- 
bor Relations Act. 

An attempt has been made to examine in de- 
tail the provisions of these laws, the Boards creat- 
ed for their administration, the varying and oft- 
times contradictory interpretations of the law, the 
procedure and practices engaged in, the attitudes 
of the Courts, of employers and employees and the 
sertous indictments hurled at the Boards. 

The data offered indicate that as a whole 
the new labor legislation has proved effective. How- 
ever, the lengthy experience garnered under both the 
National Industrial Recovery Act and the National La- 
bor Relations Act, posits the need for some revisions 
in the administration and enforcement of the law. 
There are indications that a more specific defini- 
tion of the meaning and implications of the Act by 
Congress is needed. The many and costly delays in 
handling cases pending might well be obviated. An 
increase in personnel which should be selected 
through civil service examinations is indicated. 
Conciliation functions could be returned to the De- 
partment of Labor, thus relieving the Labor Board 
of the undue pressure of work. The C.1I.0. and 
A.F. of L. disputes, so destructive of the purposes 
of the Act, might be obviated were an amendment add- 
ed to the Wagner Act specifically stating the method 
of selecting the proper bargaining unit. In what- 
ever manner the balance of power between capital 
and labor has been unduly tilted, it should be re- 
stored to an equilibrium. Some set of rules of 
evidence, not as formal as those obtaining in 
courts, should be established for Board procedure. 
The "separation of powers" doctrine, traditional in 
our democracy, might well be preserved in this day 
of over-concentration of power. Labor courts 
staffed by labor specialists, would insure greater 
expertness and would expedite the decisions of 
judges. At the same time, trial examiners could 
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function subject to such courts rather than under 
the supervision of the Labor Board. 
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FLUCTUATIONS IN URBAN RENTS, 
THEIR CAUSES AND IMPLICATIONS 


Roy Wenzlick, Thesis (Ph.D.) 
St. Louis University, 1942 


Inadequate consideration has been given to 
the analysis of urban rents by economists although 
urban rents in dollar volume are of greater impor- 
tance than the rents of farm lands, covered in 
great detail in all economic discussions. 

In order to arrive at an adequate theory of 
urban rents, an index of residential rents was con- 
structed for the United States from 1851 to 1942. 
This was compared with construction costs, interest 
rates and general cycles of real estate activity. 
It was found that the rent theories of the older 
economists have very limited application to the 
rents of residential property. These rents have 
fluctuated more nearly as prices would be expected 
to fluctuate for any durable good with a long life. 
The general principles: explaining these fluctua- 
tions were formulated as follows: "At a given time 
in any community the level of residential rents will 
be determined .by the relationship of the demand for 
any particular property to its supply. In the long 
run period the level of rents will depend on the 
monthly cost of ownership of new increments to the 
supply.” It was found that in actual practice the 
influence of replacement costs, financing costs and 
interest rates was so great that all other factors 
had relatively little influence. Economic rent of 
the land as a percentage of the gross rents was al- 
most negligible. 

Rents of retail locations are explained to a 
far greater degree by the marginal concept as eco- 
nomic rent forms a far greater part of the gross 
rent. The differential advantage of accessibility 
was found to be the greatest determinant. This was 
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measured by the quality and quantity of pedestrian 
traffic. 7 

Rents of office space are determined in 
much the same fashion as residential space with 
some allowance for the marginal concept. . Indus- 
trial rents are generally fixed indirectly by non- 
industrial competition for land. 

It was found that the HOLC had prevented a 
complete collapse of rents and values in the depres- 
sion, that the FHA had lowered rent because of low- 
er financing costs and interest rates, that an in- 
crease in real estate taxes had increased rents, 
that rent control is of uncertain value and that 
subsidized rents threaten private building and pri- 
vate ownership. 


i anemia, 
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A PATTERN FOR ADULT EDUCATION 
Community Survey and Program 


Louis Herbert, Thesis (Ph.D. ) 
New York University, 1943 


The Problem 

Objectives are to (1) demonstrate the value 
of a community survey technique in planning adult 
education for an ailing urban community; (2) analyze 
community resources and their implications for adult 
education; and (3) determine relevant responsibili- 
ties and opportunities of public schools. 





Significance of Problem 

The school is considered responsible to all 
the people for meeting the educational needs of the 
whole community. The investigator anticipated that 
the survey technique would help clarify this re- 
sponsibility. The study attempts to demonstrate how 
schools can lead in developing over-all patterns of 
adult education for ailing urban areas, on the basis 
of factual community studies. 








Limitations of the Study 

(1) Surveys differ according to social con- 
ditions and problems. Ever-changing needs require 
constant modification of social programs. (2) The 
absence of accurate objective criteria makes it dif- 
ficult to judge the enduring practical results of a 
community survey. (3) Personnel and funds were re- 
stricted with consequent inaccessibility of addi- 
tional information. 








Procedures Used 

These include: (1) analysis of demographic 
data; (2) community survey, involving study of neigh- 
borhood map and inspection of area; contacts with 
community agencies; interviews with representative 
lay and professional people; interviews with workers 
serving community agencies; visits to schools and 
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other institutions to observe programs; question- 
naire studies; construction of social map of neigh- 
borhood; summarization of results; (3) description 
of community structure; and (4) study and presenta- 
tion of implications for a pattern of adult educa- 
tion in this typical ailing urban community. 


Area under Survey 

The area contains thirty-five New York City 
blocks, a neighborhood extending from the north side 
of Third Street to the south side of Ninth Street, 
from the east side of Third Avenue to the west side 
of Avenue D, in the borough of Manhattan. 





Characteristics of the Area 
There is a dearth of community services and 


of purposeful adult education. Educational oppor- 
tunities in adjacent areas are limited. 

The locality is rapidly becoming depopulated. 
There are little racial homogeneity and numerous 
fairly distinct social groups, on a relatively low 
economic level. Many of the women work. Unemploy- 
ment has decreased. 
| Three significant problems for the adult ed- 
ucator center in family relationships, health and 
recreation, and Americanization. Housing and other 
‘conditions related to these broad problems define 
the locality as an ailing area, 

Current educational programs of community 
agencies were not conceived as adult education per 
se, but were merely incidental to other objectives. 

In planning co-ordinated programs of adult 
education, existing agencies and leadership may 
form points of departure. 





Community Needs in Adult Education as Reflected in 
the Judgments of Leading Citizens and Organizations 
New policies and programs were suggested, 
e.g., informal activities; assistance to foreign- 
born parents, in literacy, Americanization, and 
family relationships; home visitors for individual 
counselling; instruction in nutrition, consumer 
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education, homemaking, home nursing and home hygiene; 
organized recreation for youth; work in intercultural 
relationships; and a center of information concern- 
ing local educational opportunities. 

The reactions of individuals and organiza- 
tions indicated the potential educational values of 
the community survey. Valuable data and judgments 
were contributed by co-operating agencies and indi- 
viduals. 

Judgments of leading citizens concerning the 
adequacy and extension of educational resources re- 
sulted in numerous specific recommendations for adult 
education in this area. 


Summary of Interpretations and Implications for 
Adult Education 

1. The philosophy of education assumes: ed- 
ucation is continuous from birth to the end of life; 
the community exists by virtue of and for its indi- 
vidual members; social efficiency depends on proper 
community co-ordination; despite individual differ- 
ences, all men are much alike in seeking basic de- 
signs for living; knowledge about the community is 
requisite to social planning; the dynamics of life 
cannot be arrested; and programs of adult education 
should be functional, active, positive, flexible, and 
fluid. : 

Implications and interpretations are based 
on the combined experience, research, and judgments 
of numerous organizations and individuals. These 
implications and interpretations form a suggestive 
pattern of adult education, founded on objective 
data and competent authorities, and thus demonstrate 
the worth of the community survey technique. 

2. The school shoulG assume a new relation- 
ship to the community and to extra-school educa- 
tional activities. It should place less emphasis 
On immediate educational techniques. It should be- 
come an active key participant in the total educa- 
tional services for the community. Consideration 
should now be given to immediate use of existing 
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facilities and to the conversion of extant school 
buildings for community purposes. The school should 
serve as the chief agency, not only to fill in educa- 
tional gaps, but especially to help co-ordinate and 
plan educational programs. 

53. Adult education programs for this neigh- 
borhood should be carried out through a community 
center and a community council. The center and the 
council should be run in a fully democratic fashion, 
as a proving ground for functional citizenship. 

4. Liberal use of volunteers is recommended, 
but volunteers should not replace the paid staff. 

5. An information service should be made 
available to individuals and groups. 

6. Advisement and guidance should also be 
made available. 

7. Education in preventive as well as thera- 
peutic personal and family hugiene, home nursing, nu- 
trition, and in health areas such as pre- and post- 
natal care, should be provided along broad,. simple, 
concrete lines. 

“ 8, Education in the psychology of family re- 
lationships should be provided in simple, non-tech- 
nical language. 

9. Consumer education is suggested, with in- 
struction in nutrition and diet, and lessons in food 
preparation. 

10. Services are recommended to meet the 
special needs of youth for personal and group guid- 
ance, meeting places, recreation centers, and social 
gatherings. Youth should have representation in the 
community council and opportunity to co-operate in 
planning their own programs. 

ll. Various types of recreation and leisure- 
time activities should be organized, to include the 
development of hobby clubs, activities in the arts 
and crafts, music, dancing, and dramatics. 

12. The need of a functional program of citi- 
zenship education is also implied by the data and 


judgments consulted. 
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13. Along with the citizenship education pro- 
gram, remedial instruction in English and other fun- 


: damental subjects should be organized. 

. 14. Vocational education, also remedial, is 
recommended, to help workers whose job skills are 

inadequate; dislocated workers; those who wish to 

prepare for participation in the war effort; workers 

who need refresher courses; and professional workers . 


and homemakers interested in household handicrafts 
or in the use of small tools. 

15. An activity program to foster intercul- 
tural relationships and understandings should be 
planned. 

16. Formal and informal activities are needed 
to educate citizens for total defense. Defense 
groups can be organized as the vehicle for integrat- 
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ing all educational activity. : 
17. In the total educational program, the 
schools can exercise leadership. This function will 


require tact and diplomacy of a high order if the 
schools are to guide the community toward self- 
direction instead of continued dependency on the 
superimposed judgments of outsiders. 























Publication No. 608 
| Microfilm copy of complete manuscript 196 pages 
| at 1 1/% cents, total cost $2.45, paper 
enlargements 6" x 8", at 10¢ per page. Available 
from University Microfilms, Ann Arbor, Mich. 
Library of Congress Card Number A44-656 
ad oe Se ca Ege si i yt, iy ete phy oth: ie ig [ ; e wi - 3 “4 o Mea Brae poe iat ih ee: 


A CASE-STUDY EVALUATION OF THE OXFORD 
METHOD OF INDIVIDUALIZED EDUCATION 


Edward R. Knight, Thesis (Ph.D.) 
New York University, 1943 


Sponsoring Comnittee 


Professor Paul R. Radosavljevich, Chairman 
Professors Charles E. Skinner and 
Frederic M. Thrasher and 


Assistant Professor Dan W. Dodson 


The Problem 
The purpose of this research was to evaluate 


the Oxford Method as an educational procedure. The 
Oxford Method as practiced at the Oxford Acadeny, 
Pleasantville, New Jersey, has been used for thirty- 
three years in the education of selected intelligent 
male pupils who formerly had educational difficul- 
ties. By evaluating the Oxford Method, its worth in 
educating a group of these failures will be scien- 
tifically determined, pending further research and 


verification. 


Procedure 
The evaluation of the Oxford Method was made 


py using an inductive method based on a technique of 
pepresentative individual case-studies. The aim of 
the Oxford Method is to adjust, re-educate and edu- 
cate intelligent educational failures. This aim 
then was the criterion with which the results drawn 
from the case-study data were compared. It was thus 
possible to evaluate the Oxford Method as an educa- 
tional procedure and determine whether it was suc- 


cessful. 
The investigation was concerned with all of 


the students enrolled over a five-year period, from 


July 1936 to June 1941. This comprised a total of 
forty-nine boys. Case-study summaries were made of 
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these forty-nine pupils, indicating the basic nature 
of each of the problems, the essential elements of 
the treatment, and a follow-up study. From these 
forty-nine case-study summaries, twelve representa- 
tive ones were chosen for intensive presentation. In 
order to assure the representativeness of these 
twelve cases, the following steps were taken: 

1. The forty-nine case-study summaries were 
classified into four different groups on the basis 
of the causes of educational failure, depending upon 
which of four types of causative factors appeared to 
be the most important factor in each case. All of 
the cases fell into one of the groups; namely, those 
which presented social conflicts, those in which the 
pupil was hampered by personality maladjustments, 
those in which a previous school was to blame, and 
those who were impeded by mental or physical limita- 
tions. Each case was classified according to its 
major causative factor, because in the Oxford Method 
the teaching techniques employed in the educational 
adjustment of each boy are determined by the factor | 
or factors that produced the educational failure. Z 

2. The number of cases taken from each group 
was determined by the size of that group. One large 
case-study was made for approximately every four 
cases ina group. Because all of the forty-nine 
cases fall more or less into one of these groups, 
and as each of the groups is represented according 
to its size, and as the cases selected are representa- 
tive of the group from which they were taken, the ine 
vestigator believes that the twelve cases selected 
are representative of the whole. This is the method 
developed by John Dollard for assuring representa- 
tiveness of intensive case-studies.+ 








Summary of Findings. 

The most significant point to be noted in 
each of the forty-nine cases was that each boy, de- 
spite his former educational difficulties, was 


Ipavis, A. and Dollard, J., Children of Bondage. 
Washington, D. C., 1940. American Council on Education. p. XXIII. 
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adjusted, re-educated and educated to a degree that 
enabled him to gain admission to an institution of | 
higher learning. 

Although the Oxford procedure was different 
in each of the cases studied, there were certain 
principles underlying: 

1. The cause or causes of the failure and 
the personality maladjustments, which were mani- 
festations of the causes, were discovered and re- 
moved. 

In each case the applicant for admission 
to the Oxford Academy was subjected to a three 
to seven day battery of tests and interviews 
for the purpose of determining whether the boy 
had the potential ability to do work on the 
college level, and whether he would be amena- 
ble to the Oxford Method. In addition to these 
data, other information was gathered; namely, 
former school records, physical reports, in- 
formation about the social background of the 
family and the headmaster's notes on inter- 
views with the parents. By studying the data 
collected about the applicant, it was possible 
to discover the cause or causes of his educa- 
tional failure and thus determine whether he 
would be amenable to the Oxford Method. 

Although the approach in the adjustment 
of each boy was different, certain fundamen- 
tal procedures were common to all. The pro- 
gram of adjustment was not begun until a 
bridge was established between the faculty, 
and especially the headmaster and the school 
psychologist, and the boy. When this rapport 
was established, the student was guided in a 
manner that enabled him to gain insight into 
the fundamental nature of his problem--its 
causes and manifestations. When this was ac- 
complished, new, desirable habits were sub- | 
stituted for the old. With careful guidance 
these new habits eventually became fixed. 
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2. A system of education was devised for 
each student, depending upon the various personal 
factors that influences his learning. 

The method of teaching that best suited 

the boy's needs was determined by experimental 
means and by testing. 


3. All of the teaching under the Oxford 
Method was completely individualized--there were no 
classes. : 
Each boy was taught individually in each 
subject and he progressed at his own tempo of 
learning. 


4, The technique of teaching consisted of 
the master questioning the student in the Socratic 
manner--an inductive procedure. 

The master brought forth from the pupil 
that which he already knew and by questioning 
on the part of the master, the. pupil was able 
to associate the new material with the old. 

In effect the pupil arrived at his own conclu- 
sions with the master as his guide. 


5. All related subjects were integrated and 

each course was taught vertically. 

Thus mathematics was taught as one allied 
course with arithmetic, algebra, geometry, etc., 
combined. Education was applied vertically in 
each course, rather than in the traditional 
horizontal, class method. By testing it was de- 
termined at what level in each course the pu- 
pil's background knowledge ended. Then regard- 
less of whether the student had credit for the 


course from another school, his education in 


that course was begun at the level of his back- 
ground. 


6. The rate of learning was accelerated. 

As each boy was taught individually, he 
was able to proceed at his own tempo of learn- 
ing unimpeded by classmates. For this reason 
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each of the forty-nine boys in this study was 
able to make up all or most of the time that 
he had lost, in addition to acquiring the prep- 
aration necessary for college admission. 


7. Each pupil was instructed in the art of 
studying so that he would be able to derive the 
greatest possible learning from his efforts. 


8. Each boy was prepared for higher educa- 
tion in the field in which he had the best chance to 
succeed because of his abilities, interests and ap- 


titudes. 


The principles and techniques of the Oxford 
Method discussed above based on the case-study data, 
point to the reasons for the success of the Oxford 
Method with the group of forty-nine erstwhile fail- 


ures. 


Qualifications of the nose 


The Oxford students had all been carefully 
selected and only those who were amenable to the Ox- 
ford Method and who possessed the necessary psycho- 
logical and social qualities needed to succeed in 
college were accepted. WNone of the boys had any 
psychotic or bad behavior tendencies, and all but 
eight had I.Q.s of 110 or over and none was below 


105. 











All of the boys in this study came from 
wealthy families. The Oxford Method may not be suc- 
cessful with failures whose parents are in the lower 


economic groups. 





Conclusions 
The major conclusion of this study is that 


in all of the forty-nine cases treated by the Oxford 
Method, despite former educational difficulties, the 
students were adjusted, re-educatéd and educated to 
a degree that enabled them to gain admission to an 
institution of higher learning. | 
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Educational Implications 

The findings of this study point to the 
proposition that educational rehabilitation ultimate- 
ly reaches a "dead end" when superimposed advanced 
learning ig laid on a foundation of maladjustments-- 
educational and/or emotional. The causes and the 
manifestations of the educational failure must be 
removed so that re-education and education can take 
piace unimpeded. The investigator believes that a 
large portion of the intelligent scholastic failures 
can be educationally rehabilitated and thus prepared 
for their ultimate roles as leaders in our society. 
The Oxford Method, which this study has shown to be 
successful, should be one approach to the adjustment, 
re-education, and education of these failures. 
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PROBLEMS OF ARTICULATION BETWEEN THE 
JUNIOR COLLEGE AND THE UNIVERSITY 


Frederick James Marston, Thesis (Ph.D. ) 
University of Mfssouri, 1942 


This study purports to ascertain by means of 
the information blank technique to what extent vari- 
ous aspects of the adjustment of a junior college 
transfer in an institution of higher learning con- 
stitute problems of articulation. The data for the 
study were derived from three information blanks 
which were formulated from the problems of articula- 
tion suggested in the investigator's accumulated 
correspondence of twenty years with university 
registrars, other junior college and university of- 
ficials, and junior college graduates who had en- 
tered a university. Care was taken to lift every 
suggested problem from the text of the correspond- 
ence in the exact language in which it had been 
stated and to insert it into its proper place in one 
of the information blanks with merely those changes 
in phrasing necessary to cast it in interrogative 
form. 3 





. Be eee pee te 


. 
3 

‘ 

; 
| 
ia 
: 
2 
: 4 
; 
4 
| 
7 
7 


It was assumed that the only method to as- 
certain to what extent the suggested problems of 
articulation between the junior college and the uni- 
versity were actual problems was to seek, by the use 
of the information blank technique, the opinions of 
those who were in the best position to reply in- 
formatively: registrars, other university and junior 
college officials, and, particularly, the students 
themselves who had transferred from a junior college 
to a university. It was realized at the outset that 
either an educator or a student might give an opin- 
ion which could be adjudged wrong in the light of 
correct educational procedure, but it was decided 
that the fact that he held that opinion was of more 
consequence than whether it was right or wrong. It 
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was judged that the information blank technique 
would provide a valid compilation of the existing 
opinions regarding the suggested problems. 

This study takes the point of view that the 
necessary adjustments made by a student passing from 
one unit of the educational process to another must 
be made as easy as feasible; that poor articulation 
results when those adjustments are too difficult; 
and that the methods which-may be found to solve the 
adjustment problems of today may have to be modified 
or even superseded in ascertaining a solution for 
the adjustment problems of tomorrow. 

This investigation is limited to an examina- 
tion of opinions as to what practices now existent 
in junior college and universities affect articula- 
tion. It does not concern itself with what pro- 
cedures might be considered ideal. It takes no ac- 
count of any changes in the structural organization 
of the university to establish a Junior College Di- 
vision within the larger institution. While the ma- 
jority of the responses to the questions in the in- 
formation blanks are from Arkansas, Illinois, lowa, 
Kansas, Missouri, Nebraska, Oklahoma, and other 
states belonging to the North Central Association, 
and Texas, the coverage throughout the entire coun- 
try is wide enough to warrant the assumption that 
the sampling is representative. 

This study is limited further by the fact 
that it is a preliminary study, neither suggesting 
that the problems herein discussed are the only 
hindrances to the adjustment of junior college trans- 
fers in the university, nor maintaining that the so- 
lution of those problems would obviate the necessity 
for continuous attacks upon factors of inarticula- 
tion. 

The major problems of articulation between 
the junior college and the university are considered, 
by the investigator, to be those suggested problems 
of articulation which, it appears from the data, 
probably were of concern to more than fifty per cent 
of the 428 respondents to 142 questions who had 
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transferred from a junior college to a university, 
or probably were of consequence in more than fifty 
per cent of the institutions represented by the 90 
registrars who responded to 52 questions and the 259 
registrars, other college officials, junior college 
leaders, and members of the state committees of the 
Secondary Commission of the North Central Associa- 
tion, who replied to 60 questions. 

The study lists forty such major oe 


under the following headings: 
e 1. Those arising from the attitude toward: the 


junior college in general; 
2. Those caused by the attitude toward junior 
college courses in transfer; 
3. Those due to the attitude toward junior 
college grades in transfer; 
4. Those encountered by the transfer in 


university courses; 
5. Those connected with education and voca- 


tional guidance; 

6. Those growing out of the differences be- 
tween the junior college and the univers- 
ity as to study and teaching techniques; 


and 
7. Those concerned with social relationships 


in the university. 


A similar number of specific suggestions are phrased 
in terms of what, in the light of the data assembled; 
some responsible official in every junior college, 
generally the dean, should do to work toward the so- 
lution of the problems of articulation. 
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THE GROWTH OF AN EDUCATIONAL PHILOSOPHY 
SUPPORTING A BROAD FORM OF MILITARY 
TRAINING IN DEMOCRATIC SCHOOLS 


Aubrey Orlan Pittenger, Thesis (Ed.D. ) 
University of Missouri, 1943 


The advent of that day when swords are beaten 
into plowshares seems far distant in 1943. Deter- 
mination of a suitable military policy for the in- 
terim is a vital problem that is of distinct concern 
to education. 


Purpose 
It is the general purpose of the study to ex- 


amine current educational philosophy and its back- 
ground for evidences of points of view that would 
lend support to, or oppose, a broad program of mili- 
tary training in democratic schools. 


Method of Research 

The study is a survey of the philosophy of 
education relating to a limited area. It combines 
characteristics of both historical and normative- 
survey research. Although concerned with current 
philosophy the study must draw heavily from history 
to lend the perspective essential to an evaluation 
of the present. The following are the large units 
of the study: 

1. An examination of American military policy 
with stress upon its beginning. 

e. An examination of the development of edu- 
cation in areas especially significant to 
military training. 

5. An analysis of current educational 
philosophy concerning physical and voca- 
tional education. 

4, An analysis of educational philosophy con- 
cerning the integration of school and cit- 
izen activities in both peace and war. 
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5. An examination of activities which seem 
to validate the trends found in theory. 

6. A statement of conclusions and recommenda- 
tions that seem justified by the preceding 
analyses. 


Conclusions and Recommendations 

The United States has not followed the mili- 
tary policy planned by those who guided the military 
affairs of the Revolution. Original plans were for 
a citizen army trained and ready but normally engaged 
in civilian pursuits. Education was to have a part 
in its preparation. Physical and vocational educa- 
tion can make important contributions to military 
training. Modern education has demonstrated the 
superiority of integration of the subject matter 
taught with the use made of it in life, as a method 
of instruction. The program that meets the general- 
ly accepted philosophy of the function of education 
must integrate all its subject matter with the situ- 
ations in which it functions in the lives of citi- 
zens both at peace and at war. School lunch pro- 
grams, programs for the rehabilitation of crippled 
children and draft rejectees, the success with which 
the CCC and the NYA combined work and training, the 
Nazi success in combining physical and military edu- 
cation, the Soviet success in combining vocational 
training and actual work; all these testify to the 
soundness of such education. 

The following recommendations are made: 

1. A complete inventory should be made of the 
physical and mental assets of each child. 

2. The jobs that citizens do in peace and 
war should be analyzed. 

53, Based on the results of the preceding 
analyses every individual should be pre- 
pared for a definite place in society where 
he performs some useful function. 

4. Every part of the training program of the 
citizen-soldier which the school can per- 
form should be a part of education. Those 
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parts schools cannot do should be delegat- 
ed to other agencies as cooperative train- 
ing. 

5. The exact contribution of each agency to 
the total program should be stated and re- 
sponsibility for the part each does should 
be definitely fixed. 

6. Every program is to be regarded as indi- 
vidually designed to suit the needs of 
one pupil. 

7. Tasks definitely pointed in the direction 
indicated are urged upon education now. By 
successfully performing those tasks now, 
schools will justify extended financial 
support in undertaking a larger program 
later. 
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THE RELEVANCY OF THE PRE-SERVICE TRAINING OF 
BEGINNING RURAL TEACHERS TO CERTAIN TEACHER 
ACTIVITIES 


Ted Roosevelt Ragsdale, Thesis (Ph.D. ) 
| St. Louis University, 1942 


This study was undertaken to determine the 
relevancy of the two-year pre-service training giv- 
en in Illinois State Teacher-Training institutions 
to certain teacher activities of beginning one-room- 


rural-school teachers. 
A check-list of 156 teacher activities was 


complied and sent to the 506 students who were cer- 
tificated in 1937 on the recommendation of the 
Teachers College faculties and who had been placed 
in teaching positions in rural schools for the 
school year 1937-1938. Replies were received from 
372 (73.5%) of the teachers. However, ninety-nine 
returned lists were discarded in order to eliminate 
all replies except those from beginning one-roon- 
rural-school teachers. 

The findings of this investigation have re- 
vealed what are considered to be serious deficien- 
cies in the pre-service training of rural teachers 
for major proportions of the activities in the fol- 
lowing areas: (1) school and class management, es- 
pecially activities involved in recording and report- 
ing facts concerning pupils; (2) relationships with 
the personnel of the school staff; (3) relations 
with members of the school community; and (4) super- 
vision of pupils! extra-classroom activities. De- 
ficiencies were reported for many of the activities 
involved in classroom instruction. Perhaps about 
one-fourth of these deficiencies are serious. 
Training was most satisfactory for (1) activities 
in connection with school plant and supplies and 
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(2) activities concerned with professional and per- 
sonal advancement. 
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MEDIAEVAL RHETORIC IN SHAKESPEARE 


James Edgar Wade, Thesis (Ph.D. ) 
St. Louis University, 1942 


Rhetoric in Elizabethan England had its 
chief source in a long, uninterrupted tradition. 
Rooted in the works of Quintillian, the De Inven- 
tione of Cicero, and the pseudo-Ciceronian Rhetorica 
ad Herennium, this tradition continued in an unbrok- 
en line through the Middle Ages, and retained its 
influence until the middle of the seventeenth cen- 
tury. Out of it grew the doctrines of the popular 
manuals of rhetoric in sixteenth-century England. 

During the Middle Ages, the chief modifica- 
tion worked upon this tradition was the merger of 
rhetoric and poetic within the third division of 
rhetoric: elocutio. Elocutio was the study of 
style, almost entirely from the point of view of 
the figures of speech. These figures, divided into 
schemata verborum and figurae sententiarum, were 


considered to be the proper study of poets. 
Shakespeare's contemporaries were conditioned 


to appreciate rhetorical drama and rhetorical poetry 
because they had inherited this tradition by way of 
the Middle Ages. In response to the demands of his 
age, Shakespeare might be expected to have written 
poetry largely influenced by mediaeval rhetoric. 

An examination of Venus and Adonis and The 
Rape of Lucrece discloses that his poetic is in great 
part the same as that of the Middle Ages; he makes 
full use of the mediaeval merger of poetic with rhet- 
oric. A survey of twelve plays, taken in chronolog- 
ical order from 1590 to 1610, reveals the same rhe- 
torical background for his dramas. Shakespear's 
poetry and drama were very much under the influence 
of mediaeval rhetoric. ana fs 
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THE MYCENAEAN PICTORIAL STYLE OF 
VASE-PAINTING IN THE THIRTEENTH CENTURY B.C. 


Sara Anderson, Thesis (Ph.D. ) 
Bryn Mawr, 1943 


In this Bryn Mawr doctoral dissertation an 
important, but little studied, class of Mycenaean 
vases decorated with human figures, chariots, bulls, 
stags, birds, sacral objects, etc., was examined. 
These vases, several hundred in number, the majority 
in the British Museum in London, were found chiefly 
in Late Bronze Age sites in the eastern Mediterran- 
ean, particularly in chamber tombs of Cyprus, an 
island subject to Mycenaean commercial penetration, 
if not colonization, in the 14th and 13th C. B.C. 
Although a related class of vases with pictorial 
representations was found on Mycenaean sites in 
Greece, the latter have usually been considered so 
different in style as to suggest separate centers of 
manufacture. In fact, most scholars equate prove- 
nance with place of production and assign to vases 
found in the East a Levantine center of manufacture, 
to those found in Greece a mainland one. 

Regional styles of Mycenaean pottery, how- 
ever, cannot be substantiated unless vases of the 
same date show stylistic differences. Accordingly, 
a chronology of the Mycenaean pictorial style must 
be formulated. Since most eastern examples were 
found under circumstances which render an exact dat- 
ing difficult, it is necessary to relate pictorial- 
style vases with the entire sequence of development 
of Mycenaean pottery, using such criteria as: floral, 
marine and geometric motives, occurring as the main 
decoration on non-pictorial-style vases and as fill- 
ing ornaments on those with figural representations; 
vase shapes; types of composition; changing tech- 
niques. Upon these criteria the relative chronology 
depends; absolute ‘chronology is furnished by 
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Egyptian synchronisms for the non-pictorial style. 

We thus conclude that Mycenaean vases with pictorial 
representations were manufactured alongside simpler 
examples throughout the Late Helladic III period (ca. 
1400-1100 B.C.). 

The main section of this study is devoted to 
the L.H. IIIB or 13th C. pictorial style and to the 
shape most frequently decorated with figural repre- 
sentations, the krater with loop handles horizontal- 
ly set. <A number of styles have been segregated: 
L.H. IIIB:1 (ca. 1300-1275 B.C.) transitional be- 
tween the l4th and 13th C., in which new motives and 
the Panel type of composition were coming into ex- 
istence; five separate stylistic groups which are 
contemporary and belong to the L.H. IIIB:2 period 
| (ca. 1275-1250 B.C.); a local Levantine style with 
debased decoration and a very different contemporary 
mainland style (L.H. IIIB:3) of the late 13th C. 

sources of inspiration for pictorial-style 
vases and origins of individual motives are dis- 
cussed. Although the Greek mainland had a long tra- 
dition for the use of human and animal representa- 
tions on pottery, many motives were derived from 
Cretan art. These motives were diffused, however, 
not through Minoan pottery, but rather through fres- 
; co paintings from mainland palaces, the earliest of 
which show strong Cretan influence. Fresco proto- 
types must be postulated for the earliest pictorial- 
style vases, and this is one of the strongest argu- 
ments against Levantine manufacture, since no frescoes 
which can be connected with these vases have as yet 
| been found in the East. From the evolution of two 
| popular motives, the chariot group and the bull, the 

change from 4 naturalistic style which imitated mural 
paintings to a conventional ceramic style, produced 
in potters' ateliers along mass-production lines, 
can be observed. 

Finally, the question of localization of 
ateliers is discussed. Contrary to the prevailing 
view, the author postulates mainland manufacture for 
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the bulk of pictorial-style vases found in the East, 
because Of identity of fabric and the synchronous 

and parallel development with non-pictorial pottery 
of Greece. Because of the dearth of early pictorial- 
style material from the mainland, it is assumed that 
figural-style vases found in the East were manufac- 
tured in Greece as a de luxe ware primarily for ex- 
port. bater parallels for this phenomenon are cited. 
The recently discovered Potter's Kiln at Berbati, 
near Mycenae, with fragments of figural-style vases 
identical with those found in the Levant lends con- 
firmation to this theory. Concerning the coloniza- 
tion of Cyprus, it is concluded that although the 
main colonization, whereby the island became Greek, 
took place not long before the Dorian Invasion, there 
were doubtless Mycenaean trading stations in Cyprus 
as early as the l4th C. B.C. 

In four appendices are tabulated: (1) a list 
of pictorial motives; (2) shapes decorated in this 
style; (3) sites yielding pictorial-style vases; 
and (4) a petrographic analysis of selected potsherds 
by Professor Wayne M. Felts of the University of Cin- 


cinnati. 
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THE DISCUSSION OF ST. GREGENTIUS ARCHBISHOP OF 
TAPHAR WITH THE JEW HERBAN 


William Thomas Radius, Thesis (Ph.D. ) 
University of Michigan, 1939 


| This thesis is first of all a translation of 
a Greek dialogue, (hitherto untranslated), in- which 
St. Gregentius, presumably the author, argue with a 
ce Jew named Herban about why the Jews do not accept 
Christianity. It belongs to that class of writings 
of which Justin Martyr's Trypho is the best known 
example. The original of our Dialogue occupies 80 
columns in Migne (lxxxvi, 621-784) and the transla- 
tion comes to 150 double-spaced typed pages. My 
translation is preceded by five essays and is fol- 
lowed by a critical commentary. 

The introductory essays are, I The Life of 
Gregentius, II The Contents of the Dialogue, III The 
Manners of the Disputants, IV Gregentius's Text of 
the LXX, V The Dialogue and other Antijudaica: 

a) A Comparison of the Texts used by Gregentius and 
Similar Apologists, b) Literary Affinities of the 
Dialogue. | 
Owing to the unsettled conditions abroad it 
has not been possible to secure photostats of manu- 
scripts. Perhaps more light would be thrown on 
every part of this work if we had access to manu- 
scripts. That is, however, only a plausible pre- 
supposition to be tested by a study of the Dialogue. 
Migne's text, as a matter of fact, is reasonably 
good and has been checked with the editio princeps 
(1586) of the Dialogue which was recently acquired 
by the Library of the University of Michigan. 
While the Scriptural quotations agree in 
general with one or another of the greater manu- 
scripts of the Septuagint, there are numerous de- 
partures which give rise to points of special inter- 
est. One such point is the corroboration of what 
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Kenyon, (The Text of the Greek Bible, p. 54), 

states rather provisionally about the relation of [ 
to Q: "...a text [f[] which seems to be...akin to 
that of QQ..." Further, a study of the Scriptural 
quotations used by Gregentius, especially a compari- 
son of these texts and those employed by other writ- 
ers of antijudaica, returns a verdict of "not proved" 
upon Rendel Harris's postulate of the existence of a 
Book of Testimonies. 

The likeness of our Dialogue to Timothy and 
Aquila has escaped students of the subject and is 
here set forth in what seems to me convincing detail. 
The relationship between Timothy and Aquila and the 
Discussion of Gregentius is by way of Athanasius and 
Zacchaeus. 

Owing to its length, no adequate summary can 
be given here of the contents of the Dialogue. It 
records a four-day public debate between the Chris- 
tian Archbishop Gregentius and the Jew Herban. The 
presence of a large crowd of both Christians and 
Jews adds reality to the discussion. The disputants 
pass from topic to topic at random. The arguments 
are by no means devoid of interest and there is much 
here not found in other writings of a similar sort. 
The aimless and inconclusive dispute is brought to a 
close on the fourth day by a miraculous appearance 
of' Christ on a cloud. The Jews, led by Herban, be- 
lieve and are baptized, though, be it said, not un- 
til a further miracle has been performed! 

The Commentary covers a wide variety of ques- 
tions: textual problems, linguistic peculiarities, 
discussion of theological doctrines and similar matters. 

It may perhaps not be out of place to remark 

, here the complete absence of any studies of this Dia- 
logue. This lack has contributed to the difficulties 
} of this thesis. 
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OBERLIN AND THE ANTI-SLAVERY MOVEMENT 
UP TO THE CIVIL WAR 


Clayton Sumner Ellsworth, Thesis (Ph.D. ) 
Cornell University, 1930 


By the time of the Civil War, Oberlin Col- 
lege had become one of the leading educational in- 
stitutions in this country as well as a center of 
radical humanitarian reform movements. During the 
period from its inception in 1833 through 1866, 
about eleven thousand students matriculated at 
Oberlin. Since a majority of the graduates became 
teachers and preachers, and many others may have 
done so without completing their work, the influence 
of Oberlin was considerable. This thesis is an at- 
tempt to describe the anti-slavery character of the 
town and college where these students received 
their training, and, if they were receptive, their 
ideals. 

The subject seems to fall logically into 
seven parts. (1) The anti-slavery movement in 
Oberlin began in 1835 when the trustees of the in- 
stitution, constrained chiefly by the founder, John 
J. Shipherd, voted to admit colored students. | 
(2) The flame thus kindled was fanned by such lead- 
ers as Asa Mahan, Henry Cowles, and Charles G. Fin- 
ney until it swept the community and spread to ad- 
jacent states. (3) Its course was threatened, but 
not checked, by the efforts of the Ohio Legislature 
to repeal the charter of the institution, and to. 
cripple it wherever possible. Legislative hostility 
came to a climax in 1843, when a repeal bill was de- 
feated by one vote. (4) The movement, which hereto- 
fore had been limited mainly to moral suasion, now 
changed its emphasis to political action. The votes 
of the community were given to the Liberty, Free 
Soil, and Republican parties. And Professor James 
Monroe was elected to the Ohio Assembly, where he 
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secured the passage: of a personal liberty law, intro- 


duced a bill providing for negro suffrage, and suc- 
cessfully resisted proposed legislation unfavorable 
to the negroes. (5) The repeal of the Missouri Com- 
promise so aroused Oberlin leaders to the need for 
renewed efforts against the slavery interests, that 
they organized and sustained the Kansas Emigrant Aid 
Association of Northern Ohio, which sponsored a se- 
ries of seven emigrant aid companies to Kansas. 
(6) Oberlin had long put her anti-slavery principles 
into practice by frequent assistance to fugitive 
slaves. This aid ran afoul of the law but twice: 
in 1841, in the "Oberlin Negro Riot," the course fol- 
lowed was avowedly legal; by 1859, the Oberlin-Well- 
ington Rescuers considered themselves answerable 
only to "the higher law." (7) Violence as a weapon 
had been considered before the Civil War. At least 
one of the emigrant aid companies left for Kansas 
prepared to fight. When John Brown attempted to pre- 
cipitate a civil war in the fall of 1859, one colored 
man from Oberlin was killed in the raid, and another 
was executed for taking part. Abundant sympathy was 
aroused thereby in Oberlin. In the spring of 1861, 
when President Lincoln calied for volunteers, Ober- 
lin--the community which scarcely two years before 
had defied the Federal authorities--now responded 
in a burst of patriotism with men, women, and money. 
This-thesis is based upon the manuscript ma- 
terial preserved in Oberlin and the Oberlin Evangel- 
ist: the extensive collection of Western Reserve 
newspapers in the Western Reserve Historical Society 
at Cleveland; and upon the anti-slavery pamphlets 
and newspapers in the Samuel J. May Anti-Slavery 
Collection in the Cornell University Library. 
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THE DEVELOPMENT OF NATIONALISM 
IN INDIA 1885-1920 


Cornelia Munz Paustian, Thesis (Ph.D. ) 
University of Missouri, 1942 


British power in India was implanted and 
maintained by the gradual growth of economic and mil- 
itary strength; until the modern era the British po- 
sition in India, in the main, was supported by pub- 
lic’ opinion which constituted the powerful factor of 
prestige. Aspects of the power gained by Great 
Britain in India are evident in the manner of main- 
taining traditional control over the population; of- 
ficial (established by law) control over the destiny 
of individuals, rewards in the form of titles, medals 
and employment for loyalty, and the spread of the 
idea of British trusteeship for India in the form of 
propaganda. 

The bases on which a national consciousness 
developed in the nineteenth century in India were 
provided by various factors implicit in the penetra- 
tion of the country by western influences. The 
adoption of the English language as the official 
means of communication in the administration and its 
dominance in the educational system determined the 
rise of a class of educated Indians in various sec- 
tions of the country who had free access to the west- 
ern literature of liberal idealism. Western capital 
and the spirit of the industrial age introduced new, 
swift means of communication and travel into India. 
Railway transportation, motor cars, cheaper rates of 
postal service and the telegraph system enabled Eng- 
lish-educated Indias to exchange ideas and enter in- 
to discussions regarding political and social issues. 
Graduates of the new Indian Universities modelled 
after the University of London became editors of a 
new critical Indian press. 
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Incorporating the experience of earlier com- 
mercial, political and religious organizations the 
All-India National Congress formed the main channel 
through which the aims of nationalism in India be- 
came articulate and widespread. Beginning in 1885 
with less than a hundred members the organization 
was successful in establishing itself as a repre- 
sentative All-India body by means of provincial af- 
filiate societies. Professing a spirit of loyalty 
to Great Britain, members of the Congress began to 
examine the implications of economic and political 
relations with the mother country. 

The first thirty-five years of the career of 
the Indian National Congress indicate a spirit of 
moderation in the resolutions which were passed re- 
garding a greater share of governmental responsibil- 
ity for the people of India. However the acceptance 
by the Government of India of the Moslem plan for 
separate communal representation in the legislatures 
constituted a portent of future politico-religious 
strife between the various communities. According 
to British authorities this problem has been the 
greatest obstacle in granting self-government to 
India. 

Loyalty and aid to the Allies in the first 
World War induced Indian nationalists to anticipate 
an advanced grant of political power directly fol- 
lowing the war. The actual reforms which were legal- 
ized in the Montagu-Chelmsford Act of 1919 were dis- 
illusioning. The important portfolios of finance 
and defense were maintained strictly under the con- 
trol of British officials while the extraordinary 
powers of emergency legislation and veto were re- 
tained for the Viceroy and the governors of the 
provinces. Resentment was further aroused by the 
severe punitive measures known as the Rowlatt Bills, 
which led to the Amritsar massacre in 1919, and the 
Moslem agitation regarding the peace measures which 
the allied victorious nations proposed to negotiate 
with Moslem Turkey. Post-war economic depression in 


India geared-in with political and social causes to 
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heighten the dissatisfaction with foreign rule ger- 


minating among Indian leaders. 
These factors succeeded in converting the 


moderate principles of political bodies into direct- 
ly revolutionary aims. The wide following which 
Mohundas Karamchand Gandhi had acquired throughout 
India pointed to his leadership of the nationalist 
movement at the end of our period of study. Mean- 
while, the extra-political bodies originating among 
Nationalists of various religious beliefs together 
with the new opportunities for Indian representation 
in the Legislatures were providing training for the 
rise of other capable Indian leaders and statesmen. 
For a short time all Indian parties joined in a con- 
mon resentment against the injustice of an alien gov- 
ernment and economic domination, declared themselves 
to promote independence of Great Britain and signed 
the fateful Non-Cooperation resolution. 
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FRANCIS PARKMAN AND THE SPIRITUAL 
FACTORS AT WORK IN NEW FRANCE 


Sister Mary Purissima Reilly, 0.P., Thesis (Ph.D.) 
St. Louis University, 1942 


Francis Parkman is generally considered the 
leading historian of New France. Thqugh he wrote 
over fifty years ago, he has not yet been superseded 
in his chosen field, and he probably never will be. 
Until recent years, his literary talent, his pain- 
staking research, and his selection of the dramatic 
period of seventeenth-century France in America 
bade fare to place him among the immortals of Amer- 
ican historiography. But Parkman wrote of a period 
in which spiritual forces played a dominant role. 
Unfortunately, he approached his task with a blind- 
spot: he was possessed of a rationalistic contempt 
for the supernatural, though he perceived that 
"supernaturalism is the key to the history of New 
France." Furthermore, he used his talents and re- 
search to uphold a thesis conceived in Puritan 
prejudice: the superiority of English Protestant 
civilization over that of French Catholicisn. 

Until a- recent date, criticism of Francis 
Parkman's work was divided into two schools of 
thought, namely, those who advanced the tradition 
of his historical perfection and those who, while 
granting the obvious merits of his work, protested 
his lack of spiritual perspective. During the past. 
few years, due to a changing viewpoint on historical 
writing, the latter opinion of Parkman has been gen- 
erally accepted. It is the problem of this study to 
investigate the effect of Parkman's warped attitude 
upon the interpretation of missionary history, de- 
spite his assiduous collection of documents and ex- 
haustive research. 
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THE GREAT POWERS AND THE GREEK DEBT, 1893-1898: 
A STUDY OF THE CONNECTION BETWEEN 
INTERNATIONAL FINANCE AND DIPLOMACY 


William Manson Hager, Thesis (Ph.D. ) 
University of Missouri, 1943 


The Greeks started their plunge into finan- 
cial difficulties as early as 1824 when they borrowed 
abroad during their struggle for independence. The 
interest rate and other charges proved so heavy that 
the earlier loans were defaulted. From 1824 to 1893, 
loan followed loan in attempts to liquidate the 
earlier indebtedness, but the general result was a 
pyramiding of the debt. Difficulties increased 
through doubtful political practices and a resort to 
large paper issues that tended to force the drachma 
down and the rate of exchange up on the European 
market, making it increasingly difficult to meet fi- 
nancial obligations. Thus by 1893 the Greek foreign 
debt still outstanding stood at francs 458,000,000. 

In 1893 a general European financial crisis 
moved the Greek government to endeavor to save it- 
self by seeking a new loan to fund a part of its 
debt and suspend temporarily payments on the balance 
with the hope of stabilizing its internal economy. 
The European. bondholders objected. From 1893 to 
1897, the foreign creditors and the Greek government 
negotiated in vain. The bondholders, before grant- 
ing a new loan, wished to impose a condominium over 
Greek finances, which the Greeks would not accept. 
Although the bondholders appealed to their govern- 
ments, the powers were too busy trying to keep the 
European peace as a result of the Armenian and Cretan 
crises to act in behalf of their investors. 

In 1897 the Cretan problem flared up anew. 
It resulted in a war between Turkey and Greece. The 
Greeks were saved from annihilation only through the 
intervention of the powers. This gave the necessary 
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pretext for taking measures in behalf of their bond- 
holders. Led by Germany, they took care of the hold- 
ers of the older Greek debt by establishing a control 
over the Hellenic finances that would assure regular 
collections of the allocated revenues and meet the 
premiums upon the foreign obligations of the little 
state. Then they floated new loans that would meet 
the war indemnity as well as assist in the stabiliza- 
tion of Greek credit. A settlement was not reached, 
however, until December, 1896, when the British gave 
in to the German desire to protect the European bond- 
holders first, and not to award new loans until a fi- 
nancial control had been set up. In this process, 
occupation of Thessaly by the Turkish army was to 
continue until the German solution had been complied 
with. 

While the European bondholders got their 
wish, the Greeks did benefit from the arrangement. 
Its blow at their national pride was offset by the 
mild but effective manner of administration in 
which the Greeks themselves did most of the surface 
work while the international administrative commnis- 
sion stayed in the background. 

So far as the general European situation was 
concerned, the Armenian, Cretan, and Graeco-Turkish 
crises had all imposed a considerable strain upon 
the Concert of Europe. In each of these instances, 
the British government, unwilling to take the risk 
of isolated action, had no other recourse than to 
work with the other powers. Britain had to give in 
to Russia in the Armenian crisis. She had, in turn, 
blocked Germany and Russia in the Graeco-Cretan 
question, but Germany had turned the tables against 
Britain as a result of the Graeco-Turkish war and 
forced her solution of the Greek problem upon the 
powers. 

The return of the German government, after 
futile efforts to cement the relationship between 
Britain and the Triple Alliance, to the Bismarckian 
policy of playing close to the Russians has lessened 
the menace of the Franco-Russian alliance. For that 
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matter, the French unwillingness to support Russian 
aggressive tendencies in the Near East had material- 
ly assisted in this Russo-German rapprochement. It 
had influenced the Russian decision to put the 

Balkans "on ice" while they pursued a new policy in 
the Far East. This suited the German interests per- 
fectly. They were able to drive the Dual Monarchy 
into an agreement with Russia for a status guo in 
the Balkans. It kept Italy stalemated; and British 
realization of their naval weakness in the Mediter- 
ranean meant acquiescence. The Russians, for their 
part, were all the more convinced of the necessity 
for the preservation of peace. That is why they were 
so much concerned in keeping the Graeco-Turkish con- 
flict of 1897 localized. 

Thus the Greek financial crisis was solved 
to the satisfaction of the bondholders because the 
question became tied up with the larger stakes of 


European diplomacy. 
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ENGLISH GOVERNMENT FINANCE DURING THE 
REIGN OF RICHARD III, 1482-85 


Julia Ward, Thesis (Ph.D. ) 
Bryn Mawr, 1943 


This study of English government finance dur- 
ing the reign of Richard III deals primarily with 
three principal sources of income: the ancient or- 
dinary revenue together with the "green wax" or 
profits of the courts; the customs and subsidies; 
and the only extraordinary revenue available to 
Richard III--two clerical tenths of the province of 
Canterbury. Although the ancient ordinary revenue 
and the green wax have been ascertained for one year 
only, 1482-83, on the assumption that this total is 
representative of any year of the late fifteenth 
century, the returns from the customs and subsidies 
are presented for a five-year period, 1480-85, and 
the income from the two clerical tenths is compared 
with similar income enjoyed by Henry IV at the be- 
ginning of the century. The detailed study of the 





revenue from these three sources is followed in each 





case by a description of its expenditure. Because 
of the form of the documents and the loss of certain 
of the receipt rolls, the latter is less complete 


than the former. 
A chapter has been added comparing the loans 


raised during the last two years of Edward IV's 





reign with those contracted during the reigns of 
Edward V, Richard III, and the first year of Henry 
VII, the assumption being that the government's need 
to borrow and its ability to repay offer some indi- 





cation of its financial stability. This chapter 


@lso includes an examination of the benevolences | 
supposed to have been solicited by Richard III. 

A detailed study of the revenue necessarily 
involves a description of the documents used, an — 
analysis of the interdependence of these documents, 
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and a study of the procedures involved in some of 
the financial transactions. This information is 
given either in the introduction or, where pertinent, 
at the beginning of a chapter. 

In the sections concerned with income, the 
gross revenue is first ascertained and then by deduct- 
ing remissions the net revenue. Throughout the study, 
expenditure is described on the one hand as that re- 
corded in the accounts of local collectors since it 
was made in pursuance of letters patent or writs of 
privy seal directed to them; on the other hand, as 
that recorded in the receipt rolls and the tellers’ 
rolls since the revenue in question was at the in- 
mediate disposal of the exchequer. Expenditures of 
both sorts have been subdivided into categories sug- 
gested by Professor H. L. Gray and followed by him in 
his forthcoming study of fifteenth century finance, 
VLEi. 

Expenditures for: 

I. The maintenance of the royal household 

and its affiliated services: 
1. The king's household 
2. The queen's household 
3. The great wardrobe 
4. The king's chamber 
5. The king's works 
II. The salaries of administrative and ju- 
dicial officials of 
1. The central government 
2. The local government 
Annuities 
National defense: 
l. Home defense 
2. Foreign defense 
3. The king's ships 
V. Diplomatic missions 
VI. Purposes not ascertained 


Although not more than three fourths of 
Richard's total revenue and its expenditure has been 
studied, the investigation shows that during the 
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fifteenth century there had been a decline, at times 
slow at others abrupt, in the receipts from the gov- 
ernment's principal sources of income. At the same 
time this diminished revenue was heavily burdened by 
annuities and special concessions. To offset the de- 
creasing returns Richard dared not ask for an in- 
crease of taxation and there is little evidence that 
he had recourse to forced loans or benevolences. 
There is considerable evidence, however, that the 
revenue was inadequate to meet the current needs, 
and that it was anticipated increasingly by short- 
term loans and by heavy assignments, some of which 
were never honoured. 
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FAMILY SUPPORT IN PUBLIC ASSISTANCE 
A Study of New York Law and Agency 
Practice in New York City 


Harriet L. Goldberg, Thesis (Ph.D. ) 
Bryn Mawr College, 1942 


Every public relief agency and family court 
is faced with controversies as to when relatives 
should be expected to help and to what extent, how 
their capacity and willingness to aid should be de- 
termined and how their support should be obtained. 
This study attempts to clarify various legal, social 
and administrative problems in this area, as exempli- 
fied in New York law and agency practice within the 
New York City Department of Welfare which encounters 
cases substantially like those found in other locali- 
ties. 

Discussion is based mainly upon statutes and 
judicial decisions together with policies, proced- 
ures, reports and some hundreds of case situations 
presented for consultation and advice. Part one 
deals with liability and provision for support and 


is followed by chapters on relatives' ability and 


willingness to assist, current, future and past sup- 


‘port or reimbursement, and separate maintenance. 


Case material is stressed while a description of ad- 
ministrative machinery is included as an aid in un- 


derstanding practice. 

It appears that the concept of family re- 
sponsibility has been expanded and will survive de- 
spite conflicts, for in the structure of our society, 
the family is interposed between individuals and the 
community. Even though social planning may restrict 
the scope of its: application to protect young chil- 
dren or elderly persons, the principle itself is fun- 


damental to eligibility for relief. 


Detailed analysis proves that the legal basis 
affords a foundation for flexible, constructive social 
practice. It offers much more opportunity for 
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individualization than administrative and social 
service personnel realize. é 

All forms of family support are predicated 
upon a true evaluation of relatives' financial capac- 
ity, while the choice of methods to obtain their aid 
depends upon understanding their attitudes. Many 
disagreements and difficulties in practice stem from 
lack of defined standards as to relatives' resources 
and expenses coupled with inadequate investigation, 
especially insufficient verification of attitudes. 

A marked advance is the creation of a scientific 
standard and schedules as a guide in computing expens- 
es. A diversity of specialized knowledge and skills 
is applicable - case work, business, legal and home 
economics. Sufficient emphasis upon voluntary action 
precludes any necessity for compulsory measures, ex- 
cept in relatively few instances. Most reimbursement 
cases need never arise if proper attention is given 
to current and future support. 

Separate maintenance requests present complex 
social and moral issues in which legal and judicial 
concepts offer some direction. Increases in admin- 
istrative and relief costs for this type of aid have 
to be balanced against the social costs of not help- 
ing in serious cases. 

Improvements come when it is accepted that 
family support is primarily a social task in 4 deli- 
cate area of personal relationships where abjectivity 
is hard to achieve, and when administrative elements 
are integrated to facilitate the use of social case- 
work concepts. There is no inherent conflict between 
policies and individualization. Conflicts in daily 
application reflect either inadequacies of policy or 
inadequacy in guiding staff. The development of 
standards and methods, the adaption of written poli- 
cies and procedures, and the installation of systems, 
all based upon sifted field experience and coupled 
with expert consultation service, are indispensible. 
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THE GROWTH AND DEVELOPMENT OF GROUP 
HOSPITALIZATION IN THE UNITED STATES 


James Tull Richardson, Thesis (Ph.D. ) 
University of Missouri, 1943 


The purpose of this dissertation was to 
trace the growth and development of group hospital- 
ization and to try to determine its effectiveness 
in helping to meet the costs of medical care for 
low income groups. | 

Primary sources of data used in the study 
included personal correspondence, interviews, case 
records, questionnaires, minutes and transactions 
while secondary sources embraced reference material 
dealing with medical and hospital care, data studied 
in the offices of the Hospital Service Plan Commis- 
sion and data from the offices of the Research and 
Information Service of the Hospital Service Plan 
Commission in Chicago. 

Group hospitalization, as it is known today, 
was preceded by company, cingle-hospital and city- 
wide hospital plans. Blue Cross Plans are based 
upon the Baylor University Hospital Plan organized 
in Dallas, in 1929, by J. F. Kimball. ‘ 

The Committee on the costs of Medical Care 
1927-19352, crystallized attention on the need for a 
more comprehensive system of medical care for the 
low income groups. With the reports of the above 
committee as a base the American Hospital Associa- 
tion, the American College of Surgeons, the Julius 
Rosenwald Fund, the Duke Endowment, and the Common- 
wealth Fund, launched the present Blue Cross Plan 
movement in 1937. 

The Hospital Service Plan Commission is the 
central organization of Blue Cross Plans in this» 
country. It is supplemented in administrative work 
by the Council on Blue Cross Service Plans and the 
Research Program and Information Service. 
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Legal status for group hospitalization was 
achieved through legislative acts and court deci- 
sions. These legal actions solved three problems: 
(1) group hospital care was interpreted as service 
insurance, (2) certain medical services could be in- 
cluded in hospital care, and (3) pay roll deduction 
for dues of group hospital members was permissible. 

The organization and administration of a 
Blue Cross Plan included preliminary development, 
sponsorship, financial arrangements and administra- 
tive details. 

Blue Cross Plans had complete contractual 
agreements between themselves, their member hospi- 
tals and subscribers. There was a great degree of 
uniformity in the contracts of the different plans 
as they related to member hospitals and subscribers. 
The average contract, whether between plan and hos- 
pitals or plan and subscribers, contained twelve or 
fourteen clauses. Contractual relations between 
Blue Cross Plans, their member hospitals and sub- 
scribers were supervised by the various state de- 
partments of insurance. 

The financial structure of Blue Cross Plans 
was based upon four accounts including hospitaliza- 
tion costs, administrative costs, reserves, and the 
investment of reserves. The financial affairs of 
group hospital care plans were also regulated by the 
state. 

Hospitalization data were studied from 
thirty-seven Blue Cross Plans. Data were secured 
from 369 questionnaires and 4,258 case records of 
hospitalized subscribers. The average number of 
cases per month, average number of cases per week, 
percentage of maternity cases, average number of 
days per patient, number of days per employed sub- 
scriber per year, age distributions, costs of hos- 
pitalization, incidence of diseases and marital 
status were considered along with other hospitaliza- 
tion data. ) 

The attitude of business and professional 
groups toward Blue Cross Plans was determined by 
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personnel directors of 300 business concerns in this 
country and replies were received from 80 of the com- 
panies. Questionnaires were also returned by thse 
American Medical Association, the state medical so- : 
cileties, and from the editors of medical and surgical 
| journals. The Blue Cross Plans had been well received 
| by these two groups. 

| The following conclusions may be drawn from 

| the study: (1) Blue Cross Plans are on a permanent 

. ~ basis; (2) The group hospital movement has achieved 

a satisfactory legal recognition; (3) Administrative 
practices of the Hospital Service Plan Commission 

and various Blue Cross Plans were conservative; 

(4) The premium rates as charged by the plans were 
) too high for low income groups to pay; (5) The sub- 
. scribers of Blue Cross Plans were in the compara- f 
tively high income classes; (6) Ward care was not of- 
fered by a sufficiently large number of Blue Cross 
Plans; (7) The plans were confined to large cities 

as a rule; (8) Group hospitalization had been well 

F received by business men and members of the medical 

| profession; and (9) The Blue Cross Plans did not 

| interfere in physician-patient relationships. 


questionnaires. Such instruments were sent to the 
| 
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sertations have been published in special volumes of ab- 
stracts prepared for the individual schools. All may be 
identified by the letters and date following the refer- 


ence. 


(M.A...) Microfilm Abstracts, University Microfilms, 
Ann Arbor, Michigan. 








(P.S...) Abstracts of Doctoral Dissertations, Pennsyl- 
vania State College, State College, 
Pennsylvania. 


(C.S...) Abstracts of Field Studies for Degree of 
Doctor of Education, Colorado State College 
of Education, Greeley, Colorado. 














Positive microfilm copies of the complete manu- 
script of any of these titles may be had at 1 1/4¢ per 
page, or paper enlargements, 85 x 11 inches accommodat- 
ing two pages each, at 10¢ per page, from University 
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Physical constants of the methyl esters of some of 
the naturally occurring fatty acids. Paul Marcks 
Althouse, Ph.D. Thesis, Pennsylvania State College, 
1943. pp. 80, Pub. No. 631, (P.8..1943, Vol. VI). 


Studies of the aging of flue-cured cigarette leaf- 
tobacco, Seymour Stanton Block, Ph.D. Thesis, Pennsyl- 
vania State College, 1942. pp. 97, Pub. No. 521, (P.S. 
1942, Vol. V). 
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The effect of antioxidants and prooxidants upon the 
autoxidation of corn oil, lard, and methyl oleate. | 
Orville N. Breivik, Ph.D. Thesis, Pennsylvania State 
College, 1941. pp. 151, Pub. No. 355, (P.S. 1941, 
Vou... IV}. 


A study of the influence of certain dietary constitu- 
ents on the development of dental caries in rats. 
Thomas L. Canniff, Ph.D. Thesis, Michigan State, 1943. 
pp. 118, Pub. No. 575, (M.A. 1943, Vol. 5, No. 1). 


A study of the composition and properties of fanweed 
seed oll with the view of finding a substitute for 
rapeseed oil. John R. Clopton, Ph.D. Thesis, Pennsyl- 
vania State College, 1943. pp. 91, Pub. No. 632, (P.S. 
1943, Vol. VI). 


A study of the growth and chemical composition of to- 
bacco seedlings as influenced by their environment. 
Myers Floyd Gribbins, Ph.D. Thesis, Pennsylvania State 
College, 1942. pp. 94, Pub. No. 520, (P.S. 1942, 

Vol. V). 





The relation between chemical constitution and insecti- 
cidal properties in certain N-Heterocyclic compounds. 

Herman Lee King, Ph.D. Thesis, Pennsylvania State Col- 
lege, 1942. -pp. 97, Pub. No. 519, (P.S. 1942, Vol. V). 


A study of the ester distillation method for the sep- 
aration of the monoaminomonocarboxylic acids. Laurence 
Laird Layton, Ph.D. Thesis, Pennsylvania State College, 
1942. pp. 90, Pub. No. 518, (P.S. 1942, Vol. V). 


An investigation of certain factors affecting the com- 
position of cigarette smoke. Jason Ernest Matthews, 
Jr., Ph.D. Thesis, Pennsylvania State College, 1941. 
pp. 79, Pub. No. 375, (P.8. 1941, Vol. IV). 


A study of several analytical methods used in determin- 
ing the fat acid composition of tea seed oil. Karl 
Frederick Mattil, Ph.D. Thesis, Pennsylvania State Col- 





lege, 1941. pp. 95, Pub. No. 374, (P.S. 1941, Vol. IV). 
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A study of the use of solvent extraction as a method 
for the separation of the component glycerides of 
coconut oil. Mortimer Harold Menaker, Ph.D. Thesis, 
Pennsylvania State College, 1941. pp. 99, Pub. No. 
339, (P.S. 1941, Vol. IV). 
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Investigations on the Pantothenic acid requirement for 
reproduction in the white Leghorn fowl. Walther Henry 
Ott, Ph.D. Thesis, Pennsylvania State College, 1942. 
op. 66, Pub. No. 517, (P.3. 1942, Vol. V). 


An investigation of the component glyceride structure 
of olive oil. James Russell Oyler, Ph.D. Thesis, 
Pennsylvania State College, 1942. pp. 184, Pub. No. 
S26, (7.6; 1042, Vol. .¥i. 





Anemia, weight maintenance, and dermatitis in avitami- 
notic pigeons. Eugene Loren Powell, Ph.D. Thesis, Uni- 
versity of Missouri, 1942. pp. 122, Pub. No. 583, 
[aA 1992, Vol. V,: Be. 1). 





A comparative chemical study of the keratins. Torsti 
P. Salo, Ph.D. Thesis, University of Michigan, 1942. 
pp. 110, Pub. No. 570, (M.A. 1942, Vol. V, No: 12). 








A comparative’ study of the metabolism of amino deriva- 
tives of propionic acid. Frances Armistead Schofield, 
Ph.D. Thesis, University of Michigan, 1943. pp. 109, 
a, BO, Sra, (mA. Lone, VOL, Vs BOs ii. 


A study of the effects of time, buffer composition, 
specific ions, and ionic strength on the surface ten- 
sion of solutions of B-lactoglobulin, Gertrude 
Haspeslagh Spremulli, Ph.D. Thesis, Pennsylvania 
State College, 1942. pp. 135, Pub. No. 510, (P.S. 
1082, Voi: V). 








 . = 


The yield and quality of Pennsylvania cigar-leaf to- 
bacco as influenced by fertilizer treatment and system 
of rotation. Joseph Clyde Underwood, Ph.D. Thesis, 
Pennsylvania State College, 1942. pp. 65, Pub. No. 
eae, (2.8. 1982, Vol. ¥). 
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A comparative study of the effects of glucose, sucrose, 
fructose and invert sugar on growth, fat and glycogen 
formation in the white rat. Bruno Vassel, Ph.D. Thesis, 
University of Michigan, 1939. pp. 140, Pub. No. 572, 
[aac 2099; VOL. Vi; Boi 1}. 


Utilization and excretion of ingested ascorbic acid by 
the dairy cow. Mitchell George Vavich, Ph.D. Thesis, 
Pennsylvania State College, 1943. pp. 131, Pub. No. 

” 633, (P.S. 1943, Vol. VI). 


. Some comparisons of the biological value of glycerol 
and propylene glycol. Gaylord Purcell Whitlock, Ph.D. 
Thesis, Pennsylvania State College, 1942. pp. 124, 
Pub, No. S42. (7.8. 1942, Vol. V). 
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normal and scouring calves. Isadore Zipkin, Ph.D. 
Thesis, Pennsylvania State College, 1942. pp. 150, 
Pus; Ho. 534, (7.8: 19042, Vol..¥). 
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: } 
Studies on the administration of sulfaguanidine to 


A study of some chemical and physical properties of | 
the clay minerals, attapulgite, saponite and non- | 
tronite. Orval Graham Caldwell, Ph.D. Thesis, Uni- 

versity of Missouri, 1942. pp. 186, Pub. No. 436, 

(M.A. 1943, Vol. IV, No. 2). 
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The effect of certain cultural practices on the as- 
| corbic acid content of some horticultural plants. 

| Frank Baker Cross, Ph.D. Thesis, University of Mis- 
souri, 1939. pp. 128, Pub. No. 444, (M.A. 1943, 
Wo... 14, 6... 2), 





A study of the sterols, sterolins, and certain alco- 
hols of some legume seed oils. kL. Carroll King, Ph.D. 
Thesis, Michigan State College, 1942. pp. 78, Pub. 
No. 429, (M.A. 1943, Vol. IV, No. 2). 
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AGRICULTURAL CHEMISTRY 





Experiments with x-ray treatments on the seeds of cer- 
tain crop plants. Wendell Russell Tascher, Ph.D. The- 
sis, University of Missouri, 1929, pp. 42, Pub. No. 
469, (M.A. 1943, Vol. IV, No. 2). 


AGRICULTURAL EDUCATION 





The development of vocational education in Agriculture 
for young and adult farmers in Pennsylvania for the 
ten-year period, 1931 to 1941. Russell Burton Dicker- 
son, Ph.D. Thesis, Pennsylvania State College, 1943. 
pp. 190, Pub. No. 634, (P.S. 1943, Vol. VI). 


AGRICULTURE 





A history of the evolution of agriculture in Nebraska, 
1870-1930. Verne S. Sweedlun, Ph.D. Thesis, University 
of Nebraska, 1940. pp. 509, Pub. No. 421, (M.A. 1942, 
=a, oe. ee. E, 


BACTERIOLOGY 





Bacteriological observations on the ripening of cheddar 
cheese. Darrell Dwight Deane, Ph.D. Thesis, Pennsyl- 
vania State, 1942. pp. 109, Pub. No. 533, (P.S. 1942, 
Vol. ¥). 


Optimal carbon dioxide tensions for primary isolation 
of the gonococcus: response of the organism to other 
gaseous environments. W. W. Ferguson, Ph.D. Thesis, 
Michigan State College, 1942. pp. 64, Pub. No. 488, 
ine, L005, Vol. ZV, me. 2), 


A study of the germentation of legume silages. Herbert 
Dean McAuliffe, Ph.D. Thesis, Pennsylvania State Col- 
lege, 1942. pp. 139, Pub. No. 507, (P.S. 1942, Vol. V). 


A serological study of some lophotrichic members of 
the green fluorescent bacteria. Joseph Naghski, Ph.D. 
Thesis, Pennsylvania State College, 1941. pp. 70, Pub. 
Bo. 369, (?.8. 19491, Vol. IV). 
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Biological activities of bacteria isolated from water 
supplies. Oliver Herdien Peterson, Ph.D. Thesis, 
University of Missouri, 1942. pp. 233, Pub. No. 437, 
[Sik , 2043; Voi. IV; Bo. °2).: 


Thermophilic fermentation of cellulose. Theodore 5. 
Polansky, Ph.D. Thesis, Pennsylvania State College, 
1941. pp. 139, Pub. No. 365, (P.S. 1941, Vol. IV). 





Glucose and hydrocarbon oxidation by Pseudomonas 
Aeruginosa. Roslyn L. Schuman, Ph.D. Thesis, Pennsyl- 
vania State College, 1943. pp. 71, Pub. No. 635, 
[P.8, 1945, Vol. Vi}. 





The dissimilation of pure hydrocarbons by members of 
the genus Pseudomonas. Raymond John Strawinski, Ph.D. 
Thesis, Pennsylvania State College, 1943, pp. 90, Pub. 
No. 636, (P.S. 1943, Vol. VI). 





BIOGRAPHY, CLASSICAL 





Nicias: his family and the tradition of his great 
wealth. -Lynn Kirtland, Ph.D. Thesis, Princeton Uni- 
versity, 1938, pp. 99, Pub. No. 416, (M.A. 1942, 
Yol. IV, Mo. :1). 


BIOLOGICAL CHEMISTRY 





The intermediary metabolism of histidine and some re- 
lated imidazole derivatives. William Jefferson Darby, 
Jr., Ph.D. Thesis, University of Michigan, 1942. 

pp. 164, Pub. No. 430, (M.A. 1943, Vol.- IV, No. 2). 


The effect of ultraviolet and infrared radiation to 
the thin films and infrared absorption of certain 

Oils. Nelson Ging, Ph.D. Thesis, Michigan State Col- 
gd igi pp. 60, Pub. No. 454, (M.A. 1943, Vol. IV, 
BO, 23% 


Some aspects of the Kahn reaction with animal sera and 
nonsyphilitic human sera. Stanley Marcus, Ph.D. Thesis, 
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University of Michigan,'1942. pp. 265, Pub. No. 470, 
(M.A. 1943, Vol. IV, No. 2). 


The preparation and quantitative determination of the 
estrogens. Alan Mather, Ph.D. Thesis, Saint Louis 
University, 1939. pp. 162, Pub. No. 478, (M.A. 1943, 
VOL. 30, BO, 2): 


Changes in the nitrogenous constituents of the urine 
following the administration of amino acids. Andrew 
A. Ormsby, Ph.D. Thesis, University of Michigan, 1942. 
pp. 125, Pub. No. 428, (M.A. 1943, Vol. IV, No. 2). 


I. The ultraviolet absorption of vitamin K, and the 
effect of light. 

II. The quantitative chromatographic determination of 
vitamin D. in fish liver oils. 
Frank Sargent Tomkins, Ph.D. Thesis, Michigan 
State College, 1942. pp. 41, Pub. No. 455, (M.A. 
1943, Vol. IV, No. 2). 








Studies on the etiology of sweet cherry canker in 
Pennsylvania. Shuk Yee Chan, Ph.D. Thesis, Pennsyl- 
vania State College, 1942.. pp. 122, Pub. No. §32, 
(P.S. 1942, Vol. V). 


An anatomical study of eighty sumatran woods. Robert 
A. Cockrell, Ph.D. Thesis, University of Michigan, 
1934-Revised 1941. pp. 317, Pub. No. 384, (M.A. 1942, 
woke 240 BO. 1). 


Taxonomy of the genus pythium pringsheim. John T. 
Middleton, Ph.D. Thesis, University of Missouri, 1940. 
pp. 213, Pub. No. 331, (M.A: 1942, Vol. IV, No. 1). 


Laboratory and field studies on the retention and con- 
trol of certain protective copper fungicides. Harold 
James Miller, Ph.D. Thesis, Pennsylvania State College, 
1942. pp. 127, Pub. No. 531, (P.S. 1942, Vol. V). 
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Te effect of various accessory growth substances on 
excised stem tips of HELIANTHUS ANNUS L. in culture. 
Beatrice Scheer Smith, Ph.D. Thesis, University of 
Michigan, 1940. pp. 113, Pub. No. 493, (M.A. Vol. V, 
| ae 8 © 


CERAMICS 





The system, magnesium oxide - boric oxide. Mellen 
Aubrey Knight, Ph.D. Thesis, Pennsylvania State Col- 
lege, 1942. pp. 77, Pub. No. 557, (P.S. 1942, Vol. V). 


Mineral and colloidal constitution of some Georgia 

kaclins. Lane Mitchell, Ph.D. Thesis, Pennsylvania 
State College, 1941. pp. 165, Pub. No. 370, (P.S. 

1941, Veli, -4¥). 


Studies on the hydration of clays. August Carl Sieferrt, 
Ph.D. Thesis, Pennsylvania State College, 1942. pp. 146, 
Pub. No. 508, (P.S. 1942, Vol. V). 


Solid solution phenomena in the various forms of calci- 
um orthosilicate. Samuel Zerfoss, Ph.D. Thesis, 
Pennsylvania State College, 1942. pp. 173, Pub. No. 
nen £88, 1982, Volk. V). 


CHEMICAL ENGINEERING 





Liquid-vapor equilibrium in hydrocarbon-water systems. 
Richard E. Chaddock, Ph.D. Thesis, University of Mich- 
igan, 1940. pp. 120, Pub. No. 423, (M.A. 1942, Vol. 
ty; 46. 1). 


CHEMISTRY 
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Studies on the detergent properties of amylolytic en- 
zymes and of sodium oleate and -sodium lauryl sulfate. 
Lilian Linda Arent, Ph.D. Thesis, Pennsylvania State 
College, 1942. pp. 133, Pub. No. 558, (P.S. 1942, 
701; 3). 
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I. The cleavage and rearrangement of alpha-bromo- 
anilides. 
II. The preparation and properties of ether solutions 
of diethyl ketimine. 
Jacob Osborn Ashcraft, Jr., Ph.D. Thesis, Pennsyl- 
vania State College, 1941. pp. 76, Pub. No. 3538, 
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A. Application of the glass electrode to dairy prod- 
ucts. 

B. Theory of tanning. 
Charles R. Barnes, Ph.D. Thesis, Pennsylvania State 
Ges.ene, 1941. pp.:73, Pub. Bo. 556, (7.8. 104i, 
Vol. IV). 


I. The permanganate titration of thallous salts. 
II. The determination of bismuth by caffeine. Tetra- 
fodobismuthate (III). 
Robert S. Beale, Ph.D. Thesis, Pennsylvania State 
College, 1942. pp. 44, Pub. No. 537, (P.S. 1942, 
Vol. V). 


I. Studies of Neohexyl halides. 
II. Studies of chloropivalic acid and derivatives. 
Iii. Miscellaneous. 
Thomas P. Carney, Ph.D. Thesis, Pennsylvania State 
College, 1941. pp. 187, Pub. No. 351, (P.8. 1941, 
Vol. IV). 


Studies of: 

I. The reducing action of t-Butyl griganard reagent. 
II. The dehydration of 2,2-Dimethyl-4-Ethyl-3-Hexanol. 
III. Friedel-Crafts reaction on neopentyl alcohol and 


benzene. 
Thomas Wayne Clapper, Ph.D. Thesis, Pennsylvania 


State College, 1942. pp..124, Pub. No. 556, (P.S. 
1082. Vai. ¥i. 


The polymerization of tetramethylethylene hydrogenation 
studies. Newell C. Cook, Ph.D. Thesis, Pennsylvania 
State College, 1943. pp. 166, Pub. No. 637, (P.S. 1943, 
Vol. VI). 
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The structures of the tetraisobutylenes and miscellan- 
eous studies. John Norman Cosby, Ph.D. Thesis, Penn- 

sylvania State College, 1941, pp. 123, Pub. No. 45r, 

[e.S. 1943, Voi. IV). 


Studies on the toxicity of gold compounds in mice and 
rats. Charles W. Denko, Ph.D. Thesis, Pennsylvania 
State College, 1943. pp. 164, Pub. No. 638, (P.S. 
1943, Vol. VI). 


I. The synthesis of 2,3,3,4-Tetramethylpentane. 
II. The synthesis of 3,3-Dimethyl-1-Chlorobutane. 
III.. Miscellaneous. : : 
Charles Richard Enyeart, Ph.D. Thesis, Pennsyl- 
vania State College, 1942. pp. 103, Pub. No. 536, 
(P28, 19082, Voi. ¥V). | 


The scattering of hydrogen ions in hydrogen and water. 
Celeste Michael Fontana, Ph.D. Thesis, Pennsylvania 
State College, 1942. pp. 51, Pub. No. 555, (P.S. 1942, 
Vol, ¥). 


The scattering of hydrogen ions in water vapor. How- 
ard Thomas Francis, Ph.D. Thesis, Pennsylvania State 
College, 1942. pp. 67, Pub. No. 553, (P.S. 1942, 
Vol. V). 


The action of alkali on cyclohexenecarbonals 1,1-Dicar- 
boxylates and spiro-barbiturates. Dudley M. Gallagher, 
Ph.D. Thesis, University of Missouri, 1942. pp. 67, 
Pub. Bo. 463; (H.A. 19483, Vol. IV, We. 2). 


I. A study gf the action of Grignard reagents with 
carbonyl compounds and a proposed mechanism for 
the reaction. 

II. Dehydration of tertiary alcohols. 

Til. Synthesis of new aliphatic hydrocarbons. 

IV. Miscellaneous. 
Richard Stanley George, Ph.D. Thesis, Pennsylvania 
State College, 1943. pp. 194, Pub. No. 639, (P.S. 
1943, Vol. VI). 
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I. Studies of the isopropyl group. 
II. Synthesis of 2,2-dimethyl-3-ethyl-l-pentanol. 
III. Studfes of optically active compounds. 
IV. Miscellaneous studies. 
Clyde Edgar Gleim, Ph.D. Thesis, Pennsylvania 
State College, 1941. pp. 131, Pub. No. 346, 
2:8. 1941; Voi. XV): 


I. Antimalarials and antimalarial intermediates. 
II. Reactions of some grignard reagents with mesityl 
oxide. : 
Dale Preston Joel Goldsmith, Ph.D. Thesis, Penn- 
sylvania State College, 1942. pp. 127, Pub. No. 
Sey. (7.8. 1942, Voi. V). 


The determination of palladium with beta furfuraldox- 
ime. John R. Hayes, Ph.D. Thesis, Pennsylvania State 


College, 1941. pp. 47, Pub. No. 341, (P.S. 1941, Vol. 
IV). 


Solvent extraction of low molecular weight hydrocar- 
bons. Glenn Herbolsheimer, Ph.D. Thesis, Pennsylvania 


State College, 1942. pp. 224, Pub. No. 552, (P.S. 
1942, Vol. V). 


I. Further fluorination reactions in organic chemistry. 
II. The dichlorides of neohexane. 

Daniel Francis Herman, Ph.D. Thesis, Pennsylvania 
State College, 1943. pp. 161, Pub. No. 640, (P.S. 
1943, Vol. VI). 





The low pressure catalytic hydrogenolysis of esters. 
John William Hodge, Ph.D. Thesis, University of Mis- 


souri, 1942. pp. 75, Pub. No. 449, (M.A. 1943, Vol. 
tv. Bo. 2). 


A study of the wax of the nelumbo pentrapetala. SdSis- 
ter Agnes Marie Horner, Ph.D. Thesis, Saint Louis Uni- 
versity, 1939. pp. 106, Pub. No. 477, (M.A. 1943, 
Ver. 2. Be. 2). 
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I. Preliminary studies on some ethyl and t-Butyl 
homologs of naphthalene. 
II. Studies on some highly branched heptyl and octyl 


Chlorides. 
William Holden James, Ph.D. Thesis, Pennsylvania 


State College, 1943. pp. 164, Pub. No. 641, (P.S. 
1943, Vol. VI). 
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The oxidation of tetraisobutylene and studies on the 
~  pesulting products. Miscellaneous studies. Herbert 
Halston Johnson, Jr., Ph.D. Thesis, Pennsylvania State 
a College, 1941. pp. 87, Pub. No. 342, (P.S. 1941, Vol. 
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Chlorination of petroleum fractions. Robert Winston : 
Keefer, Ph.D. Thesis, Pennsylvania State College, 
19042. pp. 110, Pub. Noi 546; (P.8. 1942, Vol. V). 


I. The heat capacity and entropy, heats of fusion 
and vaporization and the vapor pressure of isobu- 
tane. 

II. The heat capacity and entropy, heats of fusion 
and vaporization and the vapor pressure of sili- 

con tetramethyl. 

III. The heat capacity and entropy, heats of fusion 
and vaporization, and the vapor pressure of di- 
methyl ether. The density of gaseous dimethyl 
ether. 

IV. Hindered rotation and molecular structure. 
Robert M. Kennedy, Ph.D. Thesis, Pennsylvania 
State College, 1941. pp. 86, Pub. No. 353, (P.S. 
108)... Vel... IV). 

















A physico-chemical method for the determination of the 
vitamin D. potency of fish oils. Gerald Vaughan King- 
sley, Ph.D. Thesis, Michigan State College, 1942. 

we, 20. Pub. Bo. 852, (M.A. 1943, Vol. IV, No.2). 


Optical studies on some crystalline organic compounds. 
I. Nitrogen substituted 4-nitrophthalimides. 

II. 2,4-dinitrophenylhydrazones of aldehydes and ke- 
tones. 
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Alan Fred Kirkpatrick, Ph.D. Thesis, Pennsylvania 
E State College, 1943, pp. 78, Pub. No. 642, (P.S. 
: 1943, Vol. VI). 
f The preparation and reactions of ketones containing 
7 the dineopentylcarbinyl group. Charles Turner Lester, 
4 Ph.D. Thesis, Pennsylvania State College, 1941. pp. 
: 102, Pub. No. 348, (P.S. 1941, Vol. IV). 
Studies in reactions and enolization of sterically 
| hindered carbonyl compounds. Charles E. Lewis, Ph.D. 
4 Thesis, Pennsylvania State College, 1941. pp. 58, 
: Pub. No. 344, (P.S. 1941, Vol. IV). 
' A study of mercury-o1il emulsions. Amos L. Lingard, 
q Ph.D. Thesis, University of Kansas, 1940. pp. 49, 
Pub. No. 486, (M.A. 1943, Vol. IV, No. 2). 
The pyrolysis of propane. Stuart McLain, Ph.D. Thesis, 
University of Michigan, 1932. pp. 120, Pub. No. 458, 
a a 3683. Vol. 27, Be: 22. 
The rate of absorption of carbon dioxide in diethano- 
lamine solutions. James 0. Maloney, Ph.D. Thesis, 
Pennsylvania State College, 1941. pp. 142, Pub. No. 
Se. tPF. e. .20al, Vol. IV}. 
The condensation of the methyl dipropyl carbinols with 
phenol in the presence of aluminum chloride. Carl > 
Ridge Meloy, Ph.D. Thesis, Michigan State College, 1942. 
pp. 45, Pub. No. 426, (M.A. 1943, Vol. IV, No. 2). 
Additions to the double bond promoted by hydrogen flu- 
oride. Alfred Charles Meunier, Ph.D. Thesis, Pennsyl- 
vania State College, 1941. pp. 107, Pub. No. 340, 
(P.S. 1941, Vol. IV). 
I. Hydrogenation studies. 
II. The action of primary grignard reagents on tri- 
methylacetyl chloride. 
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Ronald Edgar Meyer, Ph.D. Thesis, Pennsylvania 
State College, 1941. pp. 184, Pub. No. 338, (P.S. 
e554; VOL. Yi. 


Synthetic Alipatic hydrocarbons of nine to twelve car- 
bons. George William Moersch, Ph.D. Thesis, Pennsyl- 
vania State College, 1942. pp. 135, Pub. No. 551, 
(P.8. 1942, Vel. ¥). 


Synthetic antimalarials. Harry 8S. Mosher, Ph.D. 
r Thesis, Pennsylvania State College, 1942. pp. 141, 
Pub. No. 550, (P.S. 1942, Vol. V). 


Studies on the physical and chemical properties of 
aqueous soap and alkali solutions and their relation- 
ship to practical detergency tests. James Frederick 
Oesterling, Ph.D. Thesis, Pennsylvania State College, 
1941. pp. 101, Pub. No. 368, (P.8. 1941, Vol. IV). 


The mechanism of the alkylation reaction. Wilbur Hirsch 
Pearlson, Ph.D. Thesis, Pennsylvania State College, 
1943. pp. 70, Pub. No. 643, (P.S. 1943, Vol. VI). 


The design and construction of a photoelectric spectro- 
photometer for use in the ultraviolet and the absorp- 
tion curves of hydrocarbons. (3 volumes--3 parts. ) 
Rudolph John Pfister, Ph.D. Thesis, Pennsylvania State 
College, 1942. pp. 475, Pub. No. 548, (P.S. 1942, 

Vol. V). | 


I. The action of anhydrous hydrogen fluoride on 
acetophencne. | 

II. Trifluorvacetopenone and its properties. 
Edward 0. Ramler, Ph.D. Thesis, Pennsylvania 
State College, 1942. pp. 77, Pub. No. 547, (P.S. 
1942, Vol. V). | 


Sterically hindered aliphatic ketones. David Irwin 
Randall, Ph.D. Thesis, Pennsylvania State College, 
1941. pp. 83, Pub. No. 364, (P.S. 1941, Vol. IV). 
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The molecular state of acetic acid vapor. Howard 
Lester Ritter, Ph.D. Thesis, Pennsylvania State Col- 
lege, 1943. pp. 71, Pub. No. 644, (P.S. 1943, Vol. 
VI). 


Electron and proton scattering experiments. Allen 
Stevenson Russell, Ph.D. Thesis, Pennsylvania State 
College, 1941. pp. 84, Pub. No. 373, (P.S. 1941, 
Vol. IV). 


Studies on Sarsasapogenin and related compounds. 
Anthony Charles Shabica, Jr., Ph.D. Thesis, Pennsyl- 
vania State College, 1942. pp. 475, Pub. No. 549, 
[oe .6; 3952, Yor. TV: 


A kinetic investigation of hydrogen fluoride catalysis 
in the alkylation of toluene by tertiary butyl chlo- 
ride. Jerome William Sprauer, Ph.D. Thesis, Pennsyl- 
vania State College, 1941. pp. 131, Pub. No. 372, 
[v.5s 29041, Voi<c IVs. 


I. Determination of bismuth as quinine iodobismuthate 
eneee 
II. Determination of bismuth as narcotine iodobismuthate 
izzy). 
Oscar F. Stambaugh, Ph.D. Thesis, Pennsylvania 
State College, 1943. pp. 49, Pub. No. 645, (P.S. 
1943, Vol. VI). 


Reactions of B-enyne hydrocarbons. Chapin E. Stevens, 
Ph.D. Thesis, University of Missouri, 1942. - pp. 104, 
Pub. Bo; 462, (AS 2985; Vok. IV. ‘Boi 2}. 


A study of the electrophoretic mobility of carbon, 
cotton, and wool in aqueous and non-aqueous detergent 
sOlutions. Warren Stubblebine, Ph.D. Thesis, Pennsyl- 
vania State College, 1942. pp. 119, Pub. No. 545, 
(P.8. 1942, Vol. V). | 
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The preparation of alkyl and alkamine esters of P- 

Amino cinnamic acid. Louis Leon Sulya, Ph.D. Thesis, 
Saint Louis University, 1939. pp. 114, Pub. No. 479, 4 
(M.A. 1943, Vol. IV, No. 2). ; 





The heat capacity of nickel nitrate hexammoniate from 
54° K to 300° K., the transition at 2430 K., and the 

naamolous energy absorption below 85° K. Fred Charles 
Toettcher, Ph.D. Thesis, University of Missouri, 1940. 


ms oe. So, fap, BO. Jeo, GAs 1992, Vol: IV, No. 1). 
al The steroidal sapogenins. Daniel Lamb Turner, Ph.D. 
il Thesis, Pennsylvania State College, 1941. pp. 249, 


Pub. Be, 561, (P.3. 1941, Vol. Iv). 


I. Studies on the synthesis of ketones. 
iH II. Studies on the podbielntak-taylor-simons column. 

| | III. Steroids. Halopregnanolone compounds. 
Fil Romeo Barrick Wagner, Ph.D. Thesis, Pennsylvania 
a State College, 1941. pp. 310, Pub. No. 379, (P.S. 
i968]. Vol; IV). 


I. The fluorination of bromoform. 
II. Organic reactions of carbon monoxide catalyzed by 


hydrogen fluoride. 
Allen Carl Werner, Ph.D. Thesis, Pennsylvanta 
State College, 1941. pp. 48, Pub. No. 366, (P.S. 


1941, Vol. IV}. 





I. The action of t-butylmagnesium chloride on 


acetyl chloride. 
II. The nonenes from the copolymerization of the 


olefins from t-butyl alcohol and t-amyl alcohol. 
III. Studies on methylpinacolylcarbinol. 


IV. Miscellaneous studies. 
William Raleigh Wheeler, Ph.D. Thesis, Pennsyl- 


vania State College, 1941. pp. 233, Pub. No. 
300, (P.S.:.%991, Vol. IV}. 





The colloidal state and precipitation of certain metal- 
lic hydroxides in concentrated solutions of nickel 
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sulfate. Harold Jerome Wiesner, Ph.D. Thesis, Mich- 
igan State, 1943. pp. 84, Pub. No. 576, (M.A. 1943, 
Wor; :¥; Rex 1h: 


I. The zinc reduction of pentaerythrityl. 
Ii. The preparation of certain compounds of the cyclo- 
butane series. , 
Paul H. Williams, Ph.D. Thesis, Pennsylvania State 
College; 1941. ‘pp. S35; Pub: No: 3560, (P.S. 1941, 
Vol. F¥}:. 


Studies on Steroids. Emerson L. Wittbecker, Ph.D. The- 
sis, Pennsylvania State College, 1942. pp. 140, Pub. 
me. S41, (7.8. 31942, Voli V). 


A study of the polymers formed in the reactions of cer- 
tain triarylchloromethanes with phenyl lithium. John 
Wynstra, Ph.D. Thesis, University of Michigan, 1943. 
om: GO; Pub. Bo. 573, GLA. 3955; Vol: ¥, Nez 2}. 


I. The polymerization of 3-Ethyl-c-Pentene. 

Ii. The action of sodium alkyls on aliphatic chlorides. 
Harry D. Zook, Ph.D. Thesis, Pennsylvania State 
College, 1942. -pp. 116; Pub. No; 565, (7S: 1942, 
¥Yol. V>:. 


CHRONOLOGY 





The indiction cycle in Egypt. Sidney P. Goodrich, 
Ph.D. Thesis, Princeton University, 1937. pp. 76, 
Pub. Mo. 417, {M.A 1982, Vol. “IV, Me: 1). 


COMMUMICATIONS 








Phases of international law affecting the flow of in- 
ternational news communications. William Finley 
Swindler, Ph.D. Thesis, University of Missouri, 1942. 
pp. 223, Pub. No. 435, (M.A. 1943, Vol. IV, No. 2). 
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A study of shrinkage in ice cream. Denzel J. Hankin- 
son, Ph.D. Thesis, Pennsylvania State College, 1942. 
pp. 126, Pub. No. 564, (P.S. 1942, Vol. V). 





The effect of heat treatment and antioxidants upon the 
keeping quality of pure butterfat. Donalf Victor 
Josephson, Ph.D. Thesis, Pennsylvania State College, 
1943. pp. 92, Pub. No. 646, (P.S. 1943, Vol. VI). 





The relationship of bacteria to the development of ox- 
idized flavor in milk. Samuel Asher Lear, Ph.D. The- 

sis, Pennsylvania State College, 1942. pp. 182, Pub. 

Bo. 965, (P.5. 1942, Vol... V). 





The determination of total solids in liquid dairy 
products by means of forced heated air. Charles W. 
Livak, Ph.D. Thesis, Pennsylvania State College, 1943. 
ob. 193, Pub. No.. 647, €P.8. 1943, Vol. VI). 


Grass and legume silages, their methods of preservation 
and nutritive values with special reference to caro- 
tene. Fenoi R. Murdock, Ph.D. Thesis, Pennsylvania 
State College, 1943. pp. 125, Pub. No. 648, (P.S. 
1943, Vol. VI). 3 


DRAMA 





Shakespeare on the French Stage in the Eighteenth Cen- 
tury. Marion Monaco, Ph.D. Thesis, Bryn Mawr College, 
1943. pp. 253, Pub. No. 581, (M.A. 1943, Vol. V, 

No. ee 


ECONOMICS 





Administrative control of state expenditures. John 
Tyler Caldwell, Ph.D. Thesis, Princeton University, 
1939. pp. 206, Pub. No. 441, (M.A. 1943, Vol. IV, 
wea. 2k: 


Governmental price policies in the Third Reich. Hans 
Janssen, Ph.D. Thesis, Pennsylvania State College, 
igee. Op, 396, Pub. Ho. 569, (P.8. 1942, Vol. ¥V). 





tes eT 


































CUMULATIVE INDEX OF TITLES 115 








ECONOMICS 





; . en, sorwran mee ng at +e est 
Ss wae a ts a . Ses «Sees th > sat 7 >? ‘ » SIR 3k mae ee ant eo 2SeF, . 
ki ale x ieee inte aia ost wack we St! Pera Neo ie ne . bg ae et 
* 5 > M , eo : LJ : Pe Me i. te Re Pid 3 7 - "i ae ete 5 Q a= =. ~ . a ne ‘4 pee 
oy “ 


The office of count of the privy purse in the late Ro- 
man empire. George R. Monks, Ph.D. Thesis, University 
of Michigan, 1938. pp. 416, Pub. No. 424, (M.A. 1943, 
Wess 20, BOs Bhi 








EDUCATION 





The reading interest of 347 Negro high-school pupils, 
E Dunbar high school, Okmulgee, Oklahoma. WwW. E. Ander- 
son, Ed.D. Thesis, Colorado State College of Education, 
198. OP. 212; Pas, No. G2i,; (0:37 1995; Vol. ¥). 





The relation of ability in reading and achievement in 

high school sub‘ects. Field study No. 1. William E. 

Anderson, Ph.D. Thesis, Colorado State College of Edu- 
cation, 1942. pp. 87, Pub. No. 497, (C.S. 1942, Vol. 

IV). 





The development of a meaning vocabulary in the inter- 


mediate grades. Martha L. Addy, Ed.D. Thesis, Colorado 
; ‘State College of Education, 1940. pp. 151, Pub. No. 
R34; (6:8, i991, Vol: TEE}. 





The economic problems of American life since 19350 as 


seen by frontier thinkers. Elmer Rudolph Arndt, Ed.D. 

Thesis, Colorado State College of Education, 1941. 

: pp. 252, Pub. No. 412, (C.S. 1941, Vol. III). 
Determination of major social problems and generaliza- 
tions since 1930 as revealed in the analysis of book 
literature. Field study No. 2. Elmer Rudolph Arndt, 
Ed.D. Thesis, Colorado State College of Education, 
1942. pp. 154, Pub. No. 498, (C.S. 1942, Vol. IV). 

. A study to determine whether textbooks in Economics, 


Sociology and Social problems furnish the information 
necessary for an understanding of present-day economic 
t and social problems. Elmer R. Arndt. Ed.D. Thesis, 

} Colorado 3tate College of Education, 1943. pp, 231, 
Pub. No. 620, (C.S. 1943, Vol. V). 
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The determination of norms. Walter Gerald Bergman, 
Ph.D. Thesis, University of Michigan, 1929. pp. 335, 
Pun, HOt 395, AMA. 1942,.Vol..IV, No. 1). 


Junior college provisions for adult education. Burke 
W. Bradley, Ph.D. Thesis,.University of Missouri, 1942. 


oe, 215, Fue. No. 465, (HiA, 1943; Vol. IV, No. 2). 





A study of local administrative units and attendance 
areas for the schools of Nebraska. Louis A. Bragg, 
Ed.D. Thesis, Colorado State College of Education, 
1995. pp.. 268, Pub. No. 619, (C.S. 1943, Vol. V). 


The status of the objectives and content of business 
law in the secondary schools. Elmer R. Browning, Ed.D. 
Thesis, Colorado State College of Education, 1940. 


oe. 160. Pub. Bo, 407, 16.8. 1941, Vol. III). 


The work of legal aid clinics in the United States-- 
its implications to the business education curriculum. 
Field study No. 3. Elmer Rose Browning, Ed.D. Thesis, 
Colorado State College of Education, 1942. pp. 131, 
Pub. No. 499, (C.S. 1942, Vol. IV). 


A continuation of curriculum studies in the social sci- 
ences and citizenship; Part I, the present status of the 
social studies. Oscar A. DeLong, Ed.D. Thesis, Colorado 
State College of Education, 1941. pp. 222, Pub. No. 
so4..({0.8. 1981.,..¥oi..tII}. 


An analysis of the extent to which practices-~-recommend- 
ed in books on high school teaching methods are based 
on psychological principles. Claude Maurice Dillinger, 
Ph.D. Thesis, University of Missouri, 1942. pp. 134, 
Pub. No. 432, (M.A. 1943, Vol. IV, No. 2). 


The effect of controlling vocabulary upon the under- 
standing of sentences in reading. Enoch Dumas, Ed.D. 
Thesis, Colorado State College of Education, 1941. 


pp. 49, Pub. No. 398, (C.S. 1941, Vol. III). 
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Syllabic errors in certain misspelled words. Field 
study No. 2. Enoch Dumas, Ed.D. Thesis, Colorado 
State College of Education, 1942. pp. 73, Pub. No. 
B00; (6.8. 1942, Vol. TV}. 


An analysis of high school graduates and non-graduates. 
Field study No. 1. J. Fred Essig, Ed.D. Thesis, Colo- 
rado State College of Education, 1942. pp. 140, Pub. 
No. 501, (C.S. 1942, Vol. IV). 


Present practices in homogeneous grouping in one hun- 
dred ninety-eight elementary schools in Texas. A. N. 
Foster, Ed.D. Thesis, Colorado State College of Educa- 
tion, 1941. pp. 128, Pub. No. 399, (0.3. 21941, Vol. 
a4) i 


The test-study method versus the study-test method of 
teaching spelling. A. N. Foster, Ed.D. Thesis, Colo- 
rado State College of Education, 1943. pp. 105, Pub. 
No. 630; {C;8.- 1993,‘ Fel. V2: 


Description and prediction of physical development in 
school boys. Marguerite F. Hall, Ph.D. Thesis, Uni- 
versity of Michigan, 1934. pp. 289, Pub. No. 460, 
(M.A. 1943, Vol. IV, No. 2). 


Federal control of secondary education in the ABC Re- 
publics. Robert King Hall, Ph.D. Thesis, University 
of Michigan, 1942. pp. 480, Pub. No. 367, (M.A. 1982, 
Wei: XV, Wo. 17, : 


Problems of public school support in South Dakota. John 
W. Headley, Ed.D. Thesis, Colorado State College of Edu- 
cation, 1941. pp 228, Pub. No. 403, (C.S. 1941,Vol. III). 


County trust fund investments of the permanent school 
fund of South Dakota. John William Headley, Ed.D. 
Thesis, Colorado State College of Education, 1939. 
pp. 111, Pub. No. 415, (C.S. 1941, Vol. IIT). 
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The history of the University of Toledo. Frank R. 
Hickerson, Ph.D. Thesis, University of Cincinnati, 
1941. pp. 596, Pub. No. 425, (M.A. 1943, Vol IV, 
No. 2). 


A survey of physical education attitudes in sixty-three 
secondary schools of Illinois. Eugene L. Hill, Ed.D. 
Thesis, Colorado State College of Education, 1941. 

6. 255, Pubs No. 402, (C.8...1941, Voi; IIT). 


The health, government, education, and religion of a 
community. Oliver S. Ikenberry, Ed.D. Thesis, Colo- 
rado State College of Education, 1941. pp. 238, Pub. 
Wo; 395; (C.8. 1041; : Vol. IIz). 


Leisure activities of a community. Oliver S. Ikenber- 
ry, Ed.D. Thesis, Colorado State College of Education, 
1941: pp.-190, Pub. No: 405, (C.S. 1941, Vol. III). 


Economic factors affecting education in an agricultural 
community. Oliver S. Ikenberry, Ed.D. Thesis, Colorado 
State College of Education, 1939. pp. 202, Pub. No. 
406, (C8, 3941, Vol. Iiz). 


Public funds for private and parochial schools: a le- 
gal study. Leslie W. Kindred, Jr., Ph.D. Thesis, Uni- 
versity of Michigan, 1938. pp. 306, Pub. No. 337, 
(M.A. .1942; Volt. IV, Bo. 1). 


The speaking situations which secondary school pupils 
meet with the greatest frequency. J. Howard Kramer, 
Ed.D. Thesis, Colorado State College of Education, 
aGnt. ° pe... Fe; Pav. Ba; 396. (C.B... 1941 ;: ¥6l,: IIT): 


A determination and evaluation of the materials and 
activities used in teaching speech. J. Howard Kramer, 
Ed.D. Thesis, Colorado State College of Education, 
LOANS... Bp. 72,. Pubs Bo... 502, (0.3. 1942, Vol. IV). 








The speech activities for which the high school should 
provide instruction based on the opinions of students, 
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teachers, recent graduates and adults. J. Howard 
Kramer, Ed.D. Thesis, Colorado State College of Educa- 
tion, 1943. pp. 59, Pub. No. 629, (C.S. 1943, Vol. V). 


A comparison and evaluation of the capacities and 
achievements of permanent and transient students of 
the Gladewater, Texas, high school. Field study No. l. 
Mannette Leake, Ed.D. Thesis, Colorado State College 
of Education, 1941. pp. 57, Pub. No. 503, (C.8. 1942, 
Vou. 79}. 


The history of instruction in American literature in 
colleges and universities of the United States 1827- 
1939. John Smith Lewis, Jr., Ph.D. Thesis, New York 
University, 1941. pp. 402, Pub. No. 431, (M.A. 1943, 
Vos; ZV, . Bei. 2}. : 


Studies in the evaluation of educational attitudes. 

I. N. McCollom, Ed.D. Thesis, Colorado State College 
of Education, 1941. pp. 191, Pub. No. 390, (C.S. 1941, 
Vol. III). 


Educational opportunities in Missouri Public and non- 
public high schools. Charles Willard McLane, Ph.D. 
Thesis, University of Missouri, 1942. pp. 244, Pub. 
No. 433, (M.A. 1943, Vol. IV, No. 2). 

q : 


A report of an analysis of the reading situation in 

the second and third grades in the Tulsa, Oklahoma pub- 
lic schools. Charles C. Mason, Ed.D. Thesis, Colorado 
State College, 1940. pp. 460, Pub. No. 392, (C.8. 1941, 
Vol. III). 


A report of an analysis of certain basal readers and 
teachers' manuals in grades four, five, and six. | 
Charles C. Mason, Ed.D. Thesis, Colorado State College 
of Education, 1940. pp. 92, Pub. No. 393, (C.S. 1941, 
Wel. 324). 


An analysis of certain middle grade readers and acconm- 
panying manuals. Charlies C. Mason, Ed.D. Thesis, 
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Colorado State College of Education, 1941. pp. 110, 
Pub. No. 394, (C.S. 1941, Vol. III). 


A proposed school budget law for Illinois. Eugene 
Harvey Mellon, Ed.D. Thesis, Colorado State College, 
1941. pp. 167, Pub. No. 408, (C.S. 1941, Vol. III). 


Public hearings on high school budgets in the state of 
Tllinois. Martin Thomas Monson, Ed.D. Thesis, Colorado 
State College of Education, 1943. pp. 149, Pub. No. 
nee... 8. 39093, Voi. V). 


The physical aspects of offices in the secondary 
schools of Illinois. Melvin Severin Monson. Ed.D. 
Thesis, Colorado State College of Education, 1941. 
mo. 134, Pub. No. 627,°(C.3. 1943, Vol. V). 


The present status of teacher rating in the United 
States. <A. L. Morgan, Ed.D. Thesis; Colorado State 
College of Education, 1940. pp. 186, Pub. No. 401, 
(C.S. 1941, Vol. III). 


Improving the motion picture experiences of youth. 
Field study No. 2. A. L. Morgan, Ed.D. Thesis, Colo- 
rado State College of Education, 1942, pp. 103, Pub. 
No. 504, (C.S. 1942, Vol. IV). 


Practices and conditions relating to home study of 
junior high school pupils. A. L. Morgan. Ed.D. The- 
sis, Colorado State College of Education, 1943. pp. 
,a5s Pub. Bo. 626, (6.8. 1943, Vol. V}. 


The effect of employment on the scholastic success of 
freshmen at Nebraska State Teachers College, Kearney, 
Nebraska. W. L. Nicholas. Ed.D. Thesis, Colorado 
State College of Education, 1943. pp. 66, Pub. No. 
G25, (6.8. 1983, ¥Yoi.:.¥). 


The doctrine of the separation of powers with special 
reference to its application to the delegation of leg- 
islative power to educational officials. Blaine Blair 


, 
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Nolan, Ph.D. Thesis, University of Missouri, 1942. 
pp. 753, Pub. No. 446, (M.A. 1943, Vol. IV, No. 2). 


The functional organization of student personnel ser- 
vices at the Northern Illinois State Teachers College. 
William V. O'Connell. Ed.D. Thesis, Colorado State 
College of Education, 1943. pp. 94, Pub. No. 624, 
(C.S. 1993, Vol. V). 


The status of the boys' counselor in the senior high 
schools of southern Illinois. William Neal Phelps. 
Ed.D. Thesis, Colorado State College of Education, 
1943. pp. 63, Pub. No. 623, (C.S. 1943, Vol. V). 


A basis for the selection of course content in ele- 
mentary science. Martin L. Robertson, Ph.D. Thesis, 
University of Michigan, 1933. pp. 272, Pub. No. 386, 
A. 106n, VEL... 205 me« A} 


An analysis of the meaning of averageness in a college 
aptitude testing program. Mildred Winn Saupe, Ph.D. 
Thesis, University of Missouri, 1941. pp. 154, Pub. 
No. 439, (M.A. 1943, Vol. IV, No. 2). 


Socio-economic status and knowledge of social usage of 
freshmen in the one-year curriculum at the Black Hills 
Teachers College. Field study No. l. M. O. Skarsten, 
Ed.D. Thesis, Colorado State College of Education, 
1992. pp. 136, Pub. No. 505, (C.8. 1982, Vol. IV). 





What can be done in the elementary school to prevent 
retardation? Ida Townsend Smith, Ed.D. Thesis, Colo- 
rado State College of Education, 1941. pp. 187, Pub. 
No. 400, (C.S. 1941, Vol. III). 


The retardation of pupils entering junior high school. 
Ida Townssnd Smith, Ed.D. Thesis, Colorado State Col- 


lege of Education, 1939. pp. 150, Pub. No. 409, (C.S. 
7Gn2. Vol. +12). 
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An experiment in the education of retarded children in 
the eighth grade. Ida Townsend Smith, Ph.D. Thesis, 
Colorado State College of Education, 1940. pp. 150, 
Pus. Be:.430; (6:8: 1941; Vols II). 


Financial and departmental study of Texas Wesleyan 
College. Law Sone, Ed.D. Thesis, Colorado State Col- 
lege of Education, 1940. pp. 68, Pub. No. 397, (C.S. 
1991,..¥61. iI). 


The recruitment problem at Texas Wesleyan College. 

Law Sone. Ed.D. Thesis, Colorado State College of 
Education, 1943. pp. 79, Pub. No. 622, (C.S. 1943, 
Voi. V). 


A study of sixth grade pupils' understanding of state- 
ments in social studies textbooks. John H. Springman, 
Ed.D. Thesis, Colorado State College of Education, 
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influence of height and frequency of cutting upon the 
‘growth of smooth brome grass, orchard grass, and Ken- 
tucky bluegrass. Charles Worth Hodgson, Ph.D. Thesis, 


Michigan State College, 1941. pp. 20, Pub. No. 414, 
(M.A. 1942, Vol. 7. oe 2 
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| tion of water and some related physical characteristics 
| of the soil. Lai-yung Li, Ph.D. Thesis, Pennsylvania 
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